A simple paper-based device ... Angdandie

... for DNA amplification is described by J. D. Brennan, Y. Li, and co-workers in
their Communication on page 2709 ff. The paper device is printed with all enabling
reagents, such as DNA polymerase, circular DNA template, and small building
blocks, for building long-chain DNA molecules for visual detection. DNA
amplification is automatically activated upon addition of a test sample that contains
the DNA or RNA sequence of interest.

Natural Products

The structure of natural elatenyne, which was first
isolated from the red alga Laurencia elata 30 years
ago, was determined by M. Fujita, S. Urban et al. in
their Communication on page 2743 ff. with the help
of a crystalline sponge.

Drug Delivery

In their Communication on page 2796 ff., M. W.
Grinstaff et al. demonstrate how the stretching of
a superhydrophobic multilayered device can be
used for the strain-dependent release of various
agents.

Nanocatalysis

In their Communication on page 2820 ff., X.
Wang, T. Zhang et al. report a Rh sub-nanocluster
supported on TiO, for the oxidation of CO at
cryogenic temperatures.
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Editorial

“... | suggest two possible changes that might make better R.N.Zare*x _______ 2606-2607
practices in scientific publishing. A mechanism is needed to

recognize the valuable task that reviewers perform and | Better Practices in Scientific Publishing
would also like to have a brief explanation of the individual

author contributions to each manuscript ..."

Read more in the Editorial by Richard N. Zare.

Service
Spotlight on Angewandte's Sister Journals 2628 -2631

Author Profile

“My favorite composer is Ludwig van Beethoven. Rui Wang 2632
My favorite painter is Qi Baishi (a famous Chinese

painter) ...”

This and more about Rui Wang can be found on page

2632.
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of Sciences 2633 -2634
L. An S.-G. Sun W. Tan
Y. Tang S. Zhang R. H. Grubbs
Minireviews
Asymmetric Synthesis Growing the chain: Asymmetric synthesis i
using terminal alkenes as substrates cgtalisst
J. R. Coombs, J. P. Morken* 2636-2649 enables hydrocarbon-chain extension and R — H,]

Catalytic Enantioselective
Functionalization of Unactivated Terminal
Alkenes

concomitant functional-group installa-

tion. Given the ready availability of termi-
nal alkene substrates, their enantioselec-
tive transformation represents a powerful
synthesis strategy. FG =functional group.

Reviews

Electrocatalysis

W. Xia, A. Mahmood, Z. Liang, R. Zou,*
S. Guo* 2650-2676

Earth-Abundant Nanomaterials for
Oxygen Reduction

Pt free: Great efforts have been devoted to
designing and optimizing earth-abundant
nanomaterials for use as catalysts for the
oxygen reduction reaction (ORR). These
new catalysts have improved intrinsic
catalytic activity, stability, and selectivity
as well as performances nearing that of
the classical platinum-based catalysts.
This Review highlights the recent break-
throughs in engineering non-Pt nanoma-
terials with advanced structures for
enhanced ORR catalysis.
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The structure of natural elatenyne, which
was first isolated 30 years ago, was
determined by the use of a porous coor-
dination network (a crystalline sponge)
capable of absorbing organic guests. The
crystalline sponge differentiates between
the two very similar alkyl side chains, and
the absolute structure of elatenyne was
thus reliably determined.
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Communications

Natural Products

S. Urban,* R. Brklja¢a, M. Hoshino, S. Lee,
M. Fujita* 2678 -2682

Determination of the Absolute )
Configuration of the Pseudo-Symmetric
Natural Product Elatenyne by the

Crystalline Sponge Method

Frontispiece \é

Old cat, new tricks: Protein engineering of
catechol-O-methyltransferase generated
mutants with improved regioselectivity,
thus enabling meta- or para-methylation
of substrates in significant regioisomeric
excess. X-ray crystal structures elucidate
the role of active-site residues and qua-
ternary structure on enzyme regioselec-
tivity. A one-pot tandem enzyme reaction
was developed to regioselectively alkylate
catechols by using AdoMet analogues.

O E199

\,R.§,R'
Ado

AdoMet

solvent

Biocatalysis

B. J. C. Law, M. R. Bennett,
M. L. Thompson, C. Levy, S. A. Shepherd,
D. Leys, ). Micklefield* ___ 2683 —2687

of

Effects of Active-Site Modification and (im)
Quaternary Structure on the

Regioselectivity of Catechol-O-
Methyltransferase

The membrane-proximal external region
(MPER) of HIV gp41 is an established
target of antibodies that neutralize

a broad range of HIV isolates. To evaluate
the role of the transmembrane (TM)
domain, synthetic MPER-derived peptides
were incorporated into lipid nanoparticles
and antibody affinity was measured. The
studies suggest that neutralizing anti-
bodies can bind the MPER when the TM
domain is a three-helix bundle.

HIV

T. M. Reichart, M. M. Baksh, ].-K. Rhee,
J. D. Fiedler, S. G. Sligar, M. G. Finn,
M. B. Zwick, P. E. Dawson* . 2688 —2692

Trimerization of the HIV Transmembrane (&)
Domain in Lipid Bilayers Modulates
Broadly Neutralizing Antibody Binding

Stable acene dimers: The fusion of an
anti-aromatic pentalene unit to the zigzag
edges of acenes dramatically changed
their electronic structure as a result of
intramolecular donor—acceptor interac-
tions, thus leading to materials having

Very stable!
Small band gap!

a small energy gap, amphoteric redox
behavior, and largely enhanced photo-
stability. X-ray crystallographic analyses
revealed a slip-stack column structure,
which guarantees their activity as field-
effect transistors in thin films.

Acenes

G. Dai, J. Chang, J. Luo, S. Dong,
N. Aratani, B. Zheng, K.-W. Huang,
H. Yamada, C. Chi* 2693 - 2696

Z-Shaped Pentaleno-Acene Dimers with (im)
High Stability and Small Band Gap
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Microporous Materials

T. Kajiwara, M. Fujii, M. Tsujimoto,
K. Kobayashi, M. Higuchi, K. Tanaka,
S. Kitagawa™ 2697 - 2700

Photochemical Reduction of Low
Concentrations of CO, in a Porous
Coordination Polymer with

a Ruthenium(11)-CO Complex

Contents

A porous coordination polymer (PCP)-
based catalyst containing both CO,
adsorption and reduction sites has been
synthesized by incorporation of a Ru"
complex into a PCP. The resulting PCP-
Ru" composite catalyzed photochemical
CO, reduction to produce CO and
HCOOH. Catalytic activity was main-
tained even under a 5% CO,/Ar gas
mixture, thus revealing the synergistic
effect between the adsorption sites and
catalytically active sites.
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Crystal Engineering

S. Hayashi,* T. Koizumi — 2701-2704

Elastic Organic Crystals of a Fluorescent
n-Conjugated Molecule

A long stretch: A large fluorescent single
crystal of a m-conjugated molecule exhib-
its a fibril lamella morphology based on
slip-stacked molecular wires, and is

a remarkably elastic crystalline material.
Mechanical bending—relaxation resulted
in reversible change of the morphology
and fluorescence. The crystal can be bent
through more than 180° before returning
to its original shape upon relaxation.

elastic bending
flexibility

bending T l relaxation

fluorescence

Photocatalysts

G. Prusty, A. K. Guria, I. Mondal, A. Dutta,
U. Pal, N. Pradhan* 2705-2708

Modulated Binary—Ternary Dual
Semiconductor Heterostructures

Semiconducting tadpoles: A generic
modular synthetic strategy for fabricating
a series of group 11-VI and I-111-VI coupled
binary—ternary dual semiconductory
heterostructures is reported. Among
these, dispersive type-ll semiconductors
were explored as photocatalysts for the
evolution of hydrogen from water.

Point-of-Care Diagnostics

M. Liu, C. Y. Hui, Q. Zhang, J. Gu,

B. Kannan, S. Jahanshahi-Anbuhi,

C. D. M. Filipe, J. D. Brennan,*

Y. Li* 2709-2713

Target-Induced and Equipment-Free DNA
Amplification with a Simple Paper Device

Front Cover

DNA amplification is better on paper: A
highly functional, “all-in-one” DNA am-
plification based paper device allows for
visual detection of DNA and microRNA
with minimal human intervention, making
this method particularly suitable for bio-
assays used in resource-poor settings.

www.angewandte.org

© 2016 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Angew. Chem. Int. Ed. 2016, 53, 2609 —2625


http://dx.doi.org/10.1002/anie.201508941
http://dx.doi.org/10.1002/anie.201509319
http://dx.doi.org/10.1002/anie.201509701
http://dx.doi.org/10.1002/anie.201509389
http://www.angewandte.org

)

-
o
F+
[=]

o 3
zw
2z
s
=

=2
€0
2=
290
pre
=
=

Contents

Let’s glow: Heteroleptic benzo-
[b]thiophenyl isoquinolinate Ir'"' com-
plexes with diketonate ancillary ligands of
increasing conjugation were prepared.
The compounds are NIR emissive with
high emission quantum yields (up to
16%). A solution-processed OLED fabri-
cated with one of the complexes demon-
strates a remarkable external quantum
efficiency (EQE) of more than 3% with
negligible efficiency roll-off.

Angewandte

intemationaledition, Chemie

Photophysics

S. Kesarkar, W. Mréz, M. Penconi,

M. Pasini, S. Destri, M. Cazzaniga,

D. Ceresoli, P. R. Mussini, C. Baldoli,

U. Giovanella,* A. Bossi* _— 2714-2718

Near-IR Emitting Iridium(Ill) Complexes (am)
with Heteroaromatic 3-Diketonate

Ancillary Ligands for Efficient Solution-
Processed OLEDs: Structure—Property
Correlations

H o H o
o OTN\E)I\H N\E)l\o/ el
H o ; o 7 N\_gk
YN OH ~ 2 H
o 10mol%

DCC, Ac,0, AcOH

One-pot reaction

Nearly 90 years after its development the
first enantioselective Dakin—West reaction
is reported. The reaction produces valua-
ble enantioenriched acetamido ketones.

up to 84% ee (recryst.)
and 96% vyield

The key step is a dispersion-controlled
enantioselective decarboxylative protona-
tion by the catalyst. DCC= N,N'-dicyclo-
hexylcarbodiimide.

Organocatalysis

R. C. Wende, A. Seitz, D. Niedek,
S. M. M. Schuler, C. Hofmann, J. Becker,
P.R.

Schreiner* 2719-2723
The Enantioselective Dakin—\West ()
Reaction

Decloaking invisible RNA worlds: RNAs
code for multiple conformations that can
be selected by various ligands to modu-
late signaling. Most of these functional
states are transient and sparsely popu-
lated, but isotopic labeling and NMR
dynamics studies promise to unveil these
otherwise invisible conformations.

ON OFF

RNA Structures

B. Chen, R. LeBlanc,
T. K. Dayie* 2724-2727
SAM-II Riboswitch Samples at least Two (@)
Conformations in Solution in the Absence

of Ligand: Implications for Recognition

The next generation: Advanced prostate
cancer is treated with androgen receptor
(AR) antagonists, but most patients

Enzalutamide
(XTANDI)

Streptomyces sp. BB47

Drug Resistance

S. Saito, T. Fujimaki, W. Panbangred,

experience disease progression after long- 4 r k ‘ l Y. Igarashi,* M. Imoto* __ 2728 -2732

term treatment with these antagonists. = m

Antarlides, isolated from Streptomyces Resistant AR| % Antarlides: A New Type of Androgen (am)
sp. BB47, inhibited the transcriptional Receptor (AR) Antagonist that Overcomes

activity of mutant ARs, which are seen in Antarlides Resistance to AR-Targeted Therapy

patients with acquired resistance to the

current clinically used drug

enzalutamide (XTANDI).
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NMR Spectroscopy

T. Gonzélez-Garcia, T. Margola,
A. Silvagni, F. Mancin,
F. Rastrelli*

2733 -2737

Chromatographic NMR Spectroscopy
with Hollow Silica Spheres

Contents

A (w)hole lot better: Hollow silica micro-
spheres made possible the use of solu-
tion-state NMR instruments to analyze
mixtures of small molecules by chroma-
tographic NMR spectroscopy (see pic-
ture). The silica microspheres clearly
provide major advantages over conven-
tional stationary phases.
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G-Quadruplexes

J. Thevarpadam, I. Bessi, O. Binas,

D. P. N. Gongalves, C. Slavoy,

H. R. A. Jonker, C. Richter, J. Wachtveitl,
H. Schwalbe,* A. Heckel* _ 2738 -2742

Photoresponsive Formation of an
Intermolecular Minimal G-Quadruplex
Motif

Switch and self-assemble: Three different
azobenzene-containing bifunctional gua-
nosine sequences were employed for the
construction, upon UV/Vis irradiation, of
a defined intermolecular two-tetrad
G-quadruplex. The use of one azobenzene
derivative enables photoswitching
between a stacked, tetramolecular
G-quadruplex and an unstructured state
after E-Z isomerization.

Photoredox Catalysis

J. Rong, L. Deng, P. Tan, C. Ni,* Y. Gu,
J. Hu* 2743 -2747

Radical Fluoroalkylation of Isocyanides
with Fluorinated Sulfones by Visible-Light
Photoredox Catalysis

Inside Cover

~~

photocatalyst

Ar =
NG,
ol @
x |R
I\N
R
=

Rf = CH,F, CF,H, CF,Me, CF,Ph, CF5, CF,COPh

Sulfones in the spotlight: The radical
fluoroalkylation of isocyanides with a wide
range of readily available mono-, di-, and
trifluoromethyl heteroaryl sulfones is

enabled by visible-light photoredox catal-
ysis. Fluorinated sulfones can thus be
used as precursors of fluoroalkyl radicals.

Noninnocent Ligands

J. Bendix, K. M. Clark* ____ 2748 -2752

Delocalization and Valence Tautomerism
in Vanadium Tris(iminosemiquinone)
Complexes

Ar Ar

\ Y
DN ety ¢ D N, L N A
3 3= J(Li—22 P v
T -3 LiCl " {’\\I‘N Ar

Ar Ar \A

V unusual: Homoleptic vanadium com-
plexes [V(L)3] (1) and monocation
[V(L);]PFs (2; L=Dbis(arylimino) acenaph-
thene ligand, Ar=3,5-Me,C¢H;) have

a very rich electronic behavior. Complex
1is a mixed-valence complex that displays

T+ PR

IFe(CeHs)PFs | ¢ D~ N, \N_Ar
-Fc <N/\|/\N/\Ar

strong electronic delocalization, whereas
2 exists as two discrete redox isomers,
which is a rare example of valence tauto-
merism. Complex 2 also undergoes a spin
transition with increasing temperature.

www.angewandte.org
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Ultrathin Pd-Pt-Ag nanosheets with

a thickness of approximately 3 nm were
successfully prepared by the co-reduction
of suitable metal precursors in an appro-
priate molar ratio in the presence of CO.
These nanosheets are superior catalysts of
ethanol electrooxidation owing to their
specific structural and compositional
characteristics.
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Electrocatalysis

J. W. Hong, Y. Kim, D. H. Wi, S. Lee,
S.-U. Lee, Y. W. Lee, S.-I. Choi,

S. W. Han* 2753-2758
Ultrathin Free-Standing Ternary-Alloy (am)
Nanosheets

Daylight saving: Uniform nanocrystals of
organic difluoroboron chromophores with
controlled donor/acceptor ratios were
prepared by simple coassembly of the
donors and acceptors in water. The light-
harvesting system funneled the excitation

emission

energy with an energy transfer efficiency of
95% at a donor/acceptor ratio as high as
1000:1. The acceptor was found to have
a significant fluorescence at donor/
acceptor ratios of up to 200000:1.

Photochemistry

P.-Z. Chen, Y.-X. Weng, L.-Y. Niu,
Y.-Z. Chen, L.-Z. Wu, C.-H. Tung,
Q.-Z. Yang* 2759-2763

@

Light-Harvesting Systems Based on ()
Organic Nanocrystals To Mimic
Chlorosomes

Joint effort: The reaction between benzoic
acid and methylphenylacetylene to form
an isocoumarin is catalyzed by Cp*Rh-
(OAc), in the presence of Cu(OAc),(H,0)
as the oxidant. Its mechanism was eluci-
dated by DFT calculations with the B97D
functional, which showed that the overall
transformation proceeds by cooperative
reductive elimination with a transition
state containing both rhodium and copper
centers.

Reaction Mechanisms

@

|. Funes-Ardoiz,
F. Maseras* 2764 -2767
Cooperative Reductive Elimination: The
Missing Piece in the Oxidative-Coupling
Mechanistic Puzzle

Preemptive
Coordination

P-MOFs

New traps for bio-anions. Using a pre-
emptive coordination approach, highly
porous cationic frameworks were made
that allow immobilization of anionic nu-
cleotides and coenzymes, in addition to
charge- and size-selective capture and
separation of organic dyes.

Metal-Organic Frameworks

X. Zhao, C. Mao, K. T. Luong, Q. Lin,
Q.-G. Zhai, P. Feng, X. Bu*  2768-2772

Framework Cationization by Preemptive (am)
Coordination of Open Metal Sites for
Anion-Exchange Encapsulation of

Nucleotides and Coenzymes
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Carbon Quantum Dots

Z. Song, T. Lin, L. Lin, S. Lin, F. Fu,

X. Wang,* L. Guo* 2773 -2777
Invisible Security Ink Based on Water-
Soluble Graphitic Carbon Nitride
Quantum Dots

7
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Encryption

Secret communication: The information
written by using carbon nitride dots as
security ink is invisible under illumination
with both ambient light and UV light. The
encoded information is readable by

Information unreadable

Angewandte

intemationaledition, ChEMie

Decryption

Information readable

a fluorescence microplate reader, and it
can be further encrypted and decrypted by
quenching and recovering the fluores-
cence of the security ink using H,CO, and
NaHCO;, respectively.

Supramolecular Chemistry

Z. Chen, D. Aoki, S. Uchida,
H. Marubayashi, S. Nojima,
T. Takata* 2778-2781
Effect of Component Mobility on the
Properties of Macromolecular
[2]Rotaxanes

7
il

Stop and go: Macromolecular [2]rotax-
anes, consisting of a polyester axle and
crown ether wheel, were synthesized with
either fixed or movable components and
with various molecular weights to evalu-
ate the effect of component mobility on
the axle polymer properties. Crystallinity
measurements revealed that the effect of
mobility is significant, thus suggesting
that the properties of the axle polymer
depend on the mobility of the poly-
rotaxane components.

crystalline

amorphous

C—H Activation

K. Natte, R. V. Jagadeesh, L. He, J. Rabeah,
J. Chen, C. Taeschler, S. Ellinger,

F. Zaragoza, H. Neumann, A. Briickner,
M. Beller* 2782-2786

7
il

Palladium-Catalyzed Trifluoromethylation
of (Hetero)Arenes with CF;Br

(Hetero)Ar-H +

Inexpensive CF; source

————> (Hetero)Ar-CF,

31 examples

isolated with up to 80% yield

Gram scale

Applicable to biological substrates

A cheaper source: A general and reliable
palladium-catalyzed method for the syn-
thesis of trifluoromethylated (hetero)-

arenes using CF;Br has been developed.

The products are isolated in good yields
and the reaction proceeds under compa-
rably mild reaction conditions with good
regio- and chemoselectivity.

Fluorescence Imaging

M. X. Yu, J. C. Zhou, B. ). Du, X. H. Ning,
C. Authement, L. Gandee, P. Kapur,
J. T. Hsieh, ). Zheng* 2787 -2791

Noninvasive Staging of Kidney
Dysfunction Enabled by Renal-Clearable
Luminescent Gold Nanoparticles

Mild
dysfunction

Severe
dysfunction

Normal
function

A noninvasive, inexpensive method for
the noninvasive staging of kidney dys-
function is based on the use of renal-
clearable near-infrared-emitting gold
nanoparticles as imaging agents for

in vivo fluorescence imaging. The various
stages of kidney dysfunction could thus be
readily differentiated in a unilateral-
ureteral-obstruction mouse model.
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The road less travelled: Doxorubicin is

a strong chemotherapeutic agent known
for its exclusively nuclear accumulation.
Two organometallic derivatives of Doxo-
rubicin were found to display a novel and
unexpected subcellular distribution, with
significant uptake into mitochondria. First
in vitro studies corroborate an influence
on mitochondrial homeostasis. Such
derivatives could be relevant in the ongo-
ing quest for chemotherapeutic agents
that can be better tolerated.
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Drug Targeting

S. Imstepf, V. Pierroz, R. Rubbiani,
M. Felber, T. Fox, G. Gasser,
R. Alberto*

2792-2795

Organometallic Rhenium Complexes ()
Divert Doxorubicin to the Mitochondria
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Mechanoresponsive delivery: Super-
hydrophobic composites were developed
whose drug release rates can be con-
trolled through the applied tensile strain.
Strain-dependent in vitro delivery of anti-
cancer agents (cisplatin and 7-ethyl-10-
hydroxycamptothecin) to esophageal
cancer cells and ex vivo delivery of fluo-
rescein diacetate with an esophageal stent
are demonstrated.

Drug Delivery

J. Wang, ). A. Kaplan, Y. L. Colson,
M. W. Grinstaff* 2796 -2800

Stretch-Induced Drug Delivery from ()
Superhydrophobic Polymer Composites:

Use of Crack Propagation Failure Modes

for Controlling Release Rates

il
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PVA + Block Copolymer Worms = Red Blood Cell Cryopreservation

Antifreeze-free freezing: A wholly syn-
thetic, solvent-free approach for cellular
cryopreservation is based on the use of
biomimetic block copolymer worms in
combination with a well-known ice-

Heating (&
—»

recrystallization inhibitor, poly(vinyl alco-
hol). Upon thawing, red-blood-cell recov-
eries of up to 70% were achieved, and
free-standing hydrogels were obtained by
warming to ambient temperature.

Cryopreservation @

D. E. Mitchell, J. R. Lovett, S. P. Armes,
M. I. Gibson* 2801 -2804

Combining Biomimetic Block Copolymer (i)
Worms with an Ice-Inhibiting Polymer for

the Solvent-Free Cryopreservation of Red

Blood Cells

Pd%PPhj (cat.)

7

R? CsOPlv N
Ri;[ \E 7
mono- and bucycllc

Strain away: A variety of strained a-
alkylidene-y-lactams were synthesized
from easily accessible acyclic and mono-
cyclic bromoalkene precursors. These
lactams are valuable intermediates for
accessing various classes of mono- and

alkaloids

bicylic alkaloids containing a pyrrolidine
ring, as illustrated with the synthesis of an
advanced model of the marine natural
product plakoridine A and of the indolizi-
dine alkaloid d-coniceine.

C—H Activation

P. M. Holstein, D. Dailler, ). Vantourout,
J. Shaya, A. Millet,

0. Baudoin* 2805 -2809

il

Synthesis of Strained y-Lactams by ()
Palladium(0)-Catalyzed C(sp®)—

Alkenylation and Application to Alkaloid
Synthesis
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Nickel Catalysis

ll?'
Ni Catalysis
_—

L. Hie, N. F. Fine Nathel, X. Hong,
Y.-F. Yang, K. N. Houk,*

o}
OJkOMe

Angewandte

intemationaledition, ChEMie

o} o
—_— O)L R
okNi—OMe N
Ly N

N. K. Garg* 2810-2814

‘ Acyl C-0 Bond Activation of Simple Esters ‘

Nickel-Catalyzed Activation of Acyl C—O
Bonds of Methyl Esters The acyl C—O bonds of methyl esters are
activated through a nickel-catalyzed oxi-
dative-addition process. The putative oxi-
dative-addition adducts are trapped

in situ to provide anilides. DFT calcula-

tions support the proposed mechanism,
explain why decarbonylation does not
occur competitively, and elucidate the
beneficial role of Al(OtBu); on the kinetics
and thermodynamics of the reaction.

Near-Infrared Dyes

Y. Ni, S. Lee, M. Son, N. Aratani, M. Ishida,
A. Samanta, H. Yamada, Y.-T. Chang,
H. Furuta, D. Kim,* J. Wu*  2815-2819

A Diradical Approach towards BODIPY-
Based Dyes with Intense Near-Infrared

Amax= 1136 nm y=0.262

100-fold fluorescence turn-on

Absorption around A=1100 nm
BODIPY sees red: para- and meta-quino-
dimethane-bridged BODIPY dimers (see
example) absorb strongly around 1=
1100 nm and have a small amount of
diradical character (y). The dyes were

found to have large two-photon-absorp-
tion cross-sections in the NIR region and
showed selective fluorescence turn-on for
the hydroxyl radical over other reactive
oxygen species.

Nanocatalysis Supported catalysts: A catalyst with
unique configuration of Rh sub-nano-
clusters supported on a TiO, surface was
prepared. This catalyst exhibited an
unprecedentedly high activity for CO

oxidation at cryogenic temperatures.

H. Guan, ). Lin, B. Qiao, X. Yang, L. Li,
S. Miao, J. Liu, A. Wang, X. Wang,*
T. Zhang* 2820-2824

Catalytically Active Rh Sub-Nanoclusters

on TiO, for CO Oxidation at Cryogenic
Temperatures

Back Cover

3

Synthetic Methods
. PaiL" Ph)\N

M. Li, M. Gonzélez-Esguevillas, S. Berritt, PhXNMAr
X. Yang, A. Bellomo,

P. ). Walsh*

Ar'-Br, base

2825-2829 Ph

Pd/L?
Ph

N
Palladium-Catalyzed C—H Arylation of
o,3-Unsaturated Imines: Catalyst-
Controlled Synthesis of Enamine and

Allylic Amine Derivatives

A tale of two catalysts: One was the best
o-arylation catalyst, one was the worst (it
gave only y-arylation). Their opposite
regioselectivity in a unique umpolung C—
H arylation of palladium azapentadienyl
intermediates enabled the selective syn-

LA X

N

i L'=PBu,
_ 16 examples i
Ar  up to 90% yield : H
' i 0
Ar 13examples i Pph, PPh,

o 2P oBclapeld § (2 NiXantphos
thesis of allylic amine and enamine
derivatives (see scheme). A cation—n
interaction with the heterobimetallic
Pd/Na NiXantphos catalyst is proposed to
be responsible for the unusual y-regio-
selectivity.
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Metastable and compressed: Low-tem-
perature solution synthesis yields uniform
colloidal nanostructures containing few-
layer nanosheets of 1T'-MoTe,, a metasta-
ble layered transition-metal dichalcoge-

Contents
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Layered Compounds

Y. Sun, Y. Wang, D. Sun, B. R. Carvalho,
C. G. Read, C. Lee, Z. Lin, K. Fujisawa,
J. A. Robinson, V. H. Crespi, M. Terrones,*

nide of significant emerging interest for R. E. Schaak* 2830-2834
diverse applications. The 1T'-MoTe,
nanomaterial exhibits a lattice compres- Low-Temperature Solution Synthesis of (am)

sion of about 1% relative to its bulk
analogue.

Few-Layer 1T'-MoTe, Nanostructures
Exhibiting Lattice Compression

So long: A series of neutral nickel com-
plexes bearing imidazo[1,5-a]quinolin-9-
olate-1-ylidene (1zQO) ligands is reported.
The Ni/l1zQO system can catalyze ethylene
polymerization at 50-100°C in the
absence of any co-catalyst, whereas most
known nickel-based catalysts are deacti-
vated at this temperature range. This was
successfully applied to the copolymeriza-
tion of ethylene with allyl monomers to
obtain the corresponding copolymers with
high molecular weight.

0" “PEt

(Ni/1zQO)

FG

IN'§!

Polymerization

W-J. Tao, R. Nakano, S. Ito,
K. Nozaki* 2835-2839
Copolymerization of Ethylene and Polar
Monomers by Using Ni/IzQO Catalysts

7z
R1\ @ l 2
A S COR?
| JO\ + S —
¥Z N X0 €]

R?

Heterocycle Synthesis

Q. Wang, X. Qi, L.-Q. Lu,* T-R. Li,

Ts Ts Z.-G. Yuan, K. Zhang, B.-J. Li, Y. Lan,*
54—95% yields, up to >95:5 d.r. W.-J. Xiao* 2840-2844
Going in reverse: The first example of of functionalized indoline products were  Iron-Catalyzed Decarboxylative (44 1) ()

iron-catalyzed decarboxylative formal
(441) cycloaddition reactions, which
exploit the reverse reactivity of ambident
iron-stabilized intermediates, was devel-
oped. By using this method, a wide range

facilely prepared in generally good yields
and high stereoselectivities from easily
available starting materials. Ts =4-tolue-
nesulfonyl.

Cycloadditions: Exploiting the Reactivity
of Ambident Iron-Stabilized Intermediates

Anticancer Agents

Coppers lock up cancer: Effective treat-
ments of breast cancer often require

compounds that can destroy the breast
cancer stem cells (CSCs). A series of Cu'-
phenanthroline complexes bearing the
anti-inflammatory drug, indomethacin,
selectively kills breast CSCs by elevating
intracellular reactive oxygen species levels
and inhibiting cyclooxygenase-2.

J. N. Boodram, I. J. Mcgregor,
P. M. Bruno, P. B. Cressey, M. T. Hemann,
K. Suntharalingam* 2845 -2850

Breast Cancer Stem Cell Potent (]
Copper(ll)-Non-Steroidal Anti-
Inflammatory Drug Complexes

d
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M. Yang, X. Yang, H. Sun,

A. Li* 2851 -2855

Total Synthesis of lleabethoxazole,
Pseudopteroxazole, and seco-
Pseudopteroxazole

Contents

6r electrocyclization/
aromatization

Angewandte
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The antituberculosis diterpenoids ileabe-
thoxazole, pseudopteroxazole, and seco-
pseudopteroxazole were prepared by total
synthesis. An important triene intermedi-
ate was obtained by an alkyne carbopal-
ladation/Stille reaction cascade and then
subjected to a one-pot 67 electrocycliza-
tion/aromatization process to assemble
the multisubstituted aromatic core.

C—H Activation

K.-J. Xiao, L. Chu, J.-Q. Yu*  2856—2860
Enantioselective C—H Olefination of
a-Hydroxy and a-Amino Phenylacetic
Acids by Kinetic Resolution

Pd(OAC), e
X L-MFﬁA;Iigand | 85-93% ee
Z
coH —=FR——~ 4 R Pd(OAc), 0
H * X = OPiv, NHPiv D-MPAA ligand CO,H
racemic  * O, as oxidant CO,H /\—’
« s factor up to 56 Z R up to |
61-95% ee 99% ee "R

Quick to react: A palladium(ll)-catalyzed
enantioselective C—H olefination of race-
mic a-hydroxy and a-amino phenylacetic
acids by kinetic resolution has been
developed using mono-N-protected

amino acids (MPAAs) as chiral ligands.
The installation of an olefin unit can lead
to a novel class of chiral mandelic acid
and phenylglycine derivatives.

Heterocycle Synthesis

T. F. Li, F. Xu, X. C. Li, C. X. Wang,*
B. S. Wan* 28612865

Ruthenium-Catalyzed C—C Bond Cleavage
of 2H-Azirines: A Formal [3+2+2]
Cycloaddition to Fused Azepine Skeletons

,/——=—R N
X # A

\ — K R2 g R1
%

C-C bond cleavage

Fusion rings: The ruthenium-catalyzed
[34+2+2] cycloaddition of 2H-azirines with
diynes has been established. This
approach features an unprecedented

R2
[Ru] =
[3+2+2] x N
R1

metal-catalyzed C—C bond cleavage of 2H-
azirines at room temperature, and ach-
ieves the challenging construction of aza-
seven-membered rings from diynes.

C—C Bond-Forming Reactions

R. Ren, Z. Wu, Y. Xu,

C. Zhu* 2866 —2869

C—C Bond-Forming Strategy by
Manganese-Catalyzed Oxidative Ring-
Opening Cyanation and Ethynylation of
Cyclobutanol Derivatives

"""""""""""" + Mn(OAc);
: I —
| R_OH Wi X=N

: {%@ ®oas |

X=CR'

Chain extension: A novel C—C bond-
forming strategy employing manganese-
catalyzed ring opening of cyclobutanol
substrates, followed by cyanation or ethy-
nylation, is described. A cyano C1 unit and

O"8™Ar | Mn(OAd)s
| —

a _N One-carbon
RW Growth

23 examples

o] = TBS  Two-carbon
/U\/\/ Growth

R 22 examples

ethynyl C2 unit are regiospecifically intro-
duced to the y-position of ketones at
room temperature, thus providing a mild
yet powerful tool for the production of
elusive aliphatic nitriles and alkynes.
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0 Co/%\zn o ,H Rl 2 ¢ 1 Cobalt Catalysis
2 H Cy.P PGy, A _R
G(:\H W @iﬁc"'o — @ﬁoj;{z J. Yang, N. Yoshikai* 2870-2874
Ar = 2-HOCgH,
Cobalt-Catalyzed Annulation of ()
An unexpected outcome: A cobalt(l)- 4-chromanone derivatives. These annula-  Salicylaldehydes and Alkynes To Form
diphosphine catalyst has been employed  tion reactions feature aldehyde C—H oxi- ~ Chromones and 4-Chromanones
for the coupling of salicylaldehyde and dative addition and subsequent hydro-
internal alkynes to afford, depending on metalation of another aldehyde as key
the alkyne substituents, chromone or steps.
The power of the dark side: A BODIPY-
based photosensitizer with a tethered
2-pyridone moiety effectively “stores” I.S. Turan, D. Yildiz, A. Turksoy,
singlet oxygen under photosensitization G. Gunaydin, E. U. Akkaya* = 2875-2878
conditions (by conversion of the pyridone (10,)
fragment into an endoperoxide) and A Bifunctional Photosensitizer for (am)
releases it thermally in the dark. This el Enhanced Fractional Photodynamic
approach could hold significant potential . "“h":g"e Therapy: Singlet Oxygen Generation in the
in fractional photodynamic therapy, in Qeloreversion e 6a0:nm Presence and Absence of Light
which light must to be applied in intervals. "o,
BODIPY =boron—dipyrromethene.
/ 3000 Surface plasmons: Using plasmonic pho-
2 toluminescence spectroscopy, a novel
- \ / §2°°° sensing method was developed for cata-  Z. Zheng, T. Majima* ____ 2879-2883
A =P lytic ethanol oxidation reactions at the
— : ) . . .
[ single-nanoparticle level (see picture). A Nanoplasmonic Photoluminescence (am)
° catalytic ethanol oxidation reaction oc- Spectroscopy at Single-Particle Level:
SOSVaS?Iengfh (f.'(:.?.') curred on the surface of a single Au Sensing for Ethanol Oxidation
nanorod and resulted in a clear quenching
phenomenon of the photoluminescence
of the Au nanorod.
\ Mystery solved: The long-debated reac-
/ ‘;} tivity difference between tyrosinases and
\\ catechol oxidases can be traced back to E. Solem, F. Tuczek,
p . ‘ one asparagine, which in tyrosinases is H. Decker* 28842888
required to deprotonate monophenolic
substrates via a conserved water molecule  Tyrosinase versus Catechol Oxidase: One ()
but is absent in catechol oxidases. Asparagine Makes the Difference
Angew. Chem. Int. Ed. 2016, 53, 2609 —2625 © 2016 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org
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Electrodeposition

Z. Liu, T. Cui, G. Pulletikurthi, A. Lahiri,
T. Carstens, M. Olschewski,
F. Endres* 2889 -2893
Dendrite-Free Nanocrystalline Zinc
Electrodeposition from an lonic Liquid
Containing Nickel Triflate for
Rechargeable Zn-Based Batteries

Contents

Zn/IL + Ni'" additive
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Deposits and returns: A dendrite-free zinc
deposit with a nanocrystalline structure is
obtained when nickel triflate is used as an
additive in a zinc triflate containing ionic
liquid (IL). The formation of a thin layer of
Zn—Ni alloy and a solid electrolyte inter-
face (SEI) layer on the electrode affect the
nucleation and growth of zinc.

Medicinal Chemistry

B. Palitzsch, N. Gaidzik, N. Stergiou,

S. Stahn, S. Hartmann, B. Gerlitzki,

N. Teusch, P. Flemming, E. Schmitt,*

H. Kunz* 2894 -2898

A Synthetic Glycopeptide Vaccine for the
Induction of a Monoclonal Antibody that
Differentiates between Normal and Tumor
Mammary Cells and Enables the
Diagnosis of Human Pancreatic Cancer

Synthetic antitumor vaccines obtained by
the coupling of MUCT glycopeptides of
varied sequence and glycosylation to

a tetanus toxoid induce very strong
immune responses in mice, but antibod-
ies of distinctly different binding to tumor

HO_ OH

OH  coo
AcHN.
HO B 0

N)%"‘O'\’o"‘o'\)" J\n’n‘ju'\rn‘)“ Irr“‘)“" (ln'n‘)kI{HJN}NJ\r(lWNJN)\[N‘)LNJ\r(lW(l(nJOH
0

HN J‘NH: n
A

cells. From a mouse immunized with
vaccine A, a monoclonal IgG1 antibody
was generated that differentiates between
normal und tumor human mammary cells
and selectively recognizes the tumor cells
in human pancreas tumor tissues.

Mechanochemistry

M. ). Jacobs, G. Schneider,
K. G. Blank* 2899 -2902
Mechanical Reversibility of Strain-
Promoted Azide—Alkyne Cycloaddition
Reactions

N ,./‘

N

0%&)

“\

Broken by you: Mechanical cycloreversion
of triazoles depends on the direction of
the applied force (shearing vs. unzipping)
acting on the triazole unit. Computational
screening of a number of triazoles formed
from strained alkynes shows that cyclo-

g J
N>

reversion only occurs when the force acts
in the unzipping geometry and identifies
azadibenzylcyclooctyne (DIBAC) as
a promising strained alkyne for mechan-
ically reversible triazole structures.

Post-translational Modifications

3
|

C. C. Lechner, N. D. Agashe,
B. Fierz* 2903 -2906
Traceless Synthesis of Asymmetrically
Modified Bivalent Nucleosomes

™e I"°H3-library xinep3 & @ * 6 fo
HoN“Inc | THS HzN\/m
+ Ss—s . asymmetric
l _nc H3 xinc i3 Histone bivalent
Lm nucleosomes

Make and break: A facile and traceless
method to assemble asymmetric post-
translationally modified nucleosomes was
developed. By using a cleavable peptide
tag (the Inc-tag), a library of asymmetric

octamers

bivalent nucleosomes was generated,
which allowed investigation of the intra-
nucleosomal crosstalk between two
modifications in the regulation of the
histone methyltransferase PRC2.
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Main-Group Clusters

Nakedness tolerated by functionaries: An
unsaturated silicon cluster (siliconoid)
with a negatively charged vertex efficiently
transfers the intact siliconoid motif to
various electrophilic substrates. Surpris-
ingly, the “naked” silicon atoms are

tolerated by functional groups, even by

a carbonyl moiety, otherwise known to be
extremely reactive towards low-coordinate
silicon compounds (magenta dots = Si;
R=2,4,6-triisopropylphenyl, E=electro-
phile).

o}

P. Willmes, K. Leszczyriska, Y. Heider,
K. Abersfelder, M. Zimmer, V. Huch,
D. Scheschkewitz* 2907 -2910

Isolation and Versatile Derivatization of
an Unsaturated Anionic Silicon Cluster
(Siliconoid)

F3CO.

%c. GSH

Ny

) -
W)
AA-CW236

Don’t fix what is broken: MGMT is an
important DNA repair protein, but it also
repairs DNA damage caused by chemo-
therapy in cancer cells. Chloromethyl
triazoles (CMTs) are a novel, readily
available chemical scaffold for cysteine-

_—
MGMT e
inhibited M

Ny
S N
GMT

O,

OCF,

reactive covalent inhibitors. Synthesis of
a small collection of CMTs leads to the
identification of AA-CW236 as the first
potent and selective non-pseudosubstrate
inhibitor of MGMT.

Drug Discovery @

C. Wang, D. Abegg, D. G. Hoch,
A. Adibekian* 2911-2915

Chemoproteomics-Enabled Discovery of
a Potent and Selective Inhibitor of the
DNA Repair Protein MGMT

The cytotoxic meroterpenoids (—)-terreu-
mol A and C from the mushroom Tricho-
loma terreum were synthesized for the first
time. The key step of the enantioselective
total synthesis of terreumol C is a ring-
closing metathesis to form a trisubsti-
tuted Z double bond embedded in a 10-
membered ring.

(-)-terreumol A

14 steps, 23%

Total Synthesis

A. Frichert, P. G. Jones,
T. Lindel* 2916-2919
Enantioselective Total Synthesis of ()
Terreumols A and C from the Mushroom
Tricholoma terreum

Chain Extension

EG
| | Addition of a
CF|(U,, L2 Naphthalene
CHO Building Block

In Situ Oxidation

Keep in good shape: The stereoisomers of
configurationally stable oligo-1,2-naph-
thylenes were obtained by repeated
building block addition and stereoselec-
tive arene-forming aldol condensations.
The helix sense of the secondary structure

Stereocontrol

Stereoselective

Arene-Forming
Aldol Condensation

T s

e.r. 955

[0
EG —CRU,;;—CHO
Configurationally Stable

was induced with 95:5 enantiocontrol by
a natural amino acid as catalyst, and
quaternaphthalene diastereoisomers fea-
turing two chirality axes were accessible.
CRU: constitutional repeating unit; EG:
end group.

Aldol Reactions

D. Lotter, M. Neuburger, M. Rickhaus,
D. Haussinger, C. Sparr* _ 2920-2923

Stereoselective Arene-Forming Aldol (am)
Condensation: Synthesis of

Configurationally Stable Oligo-1,2-
naphthylenes
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Process Development

T. Gaide, |. M. Dreimann, A. Behr,

A. ). Vorholt* 2924-2928
Overcoming Phase-Transfer Limitations in
the Conversion of Lipophilic Oleo
Compounds in Aqueous Media—A
Thermomorphic Approach

Contents
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+CO/H,
[Rh]
water/butanol )J\/\/\/\/\/\
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Bringing cat and dog together: The intel-
ligent selection of solvents facilitates both
the reaction and the recovery of the Rh/
SulfoXantphos catalyst. Green solvents

.0\
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) IUME/\—BuOH >
24 2

(water and 1-butanol) and the use of
a renewable feedstock contribute to the
development of sustainable processes.

Asymmetric Synthesis

A. M. Cook, C. Wolf* ____ 2929-2933

Efficient Access to Multifunctional
Trifluoromethyl Alcohols through Base-
Free Catalytic Asymmetric C—C Bond
Formation with Terminal Ynamides

FaG, OH F0, OH
o  2Zn(OTfy, Bis-ProPhenol CF5 2 )1\33\0 Hoe
R\N — (10 mol%) \_ J.on 82-93% | ; | R
== N
7 R CFs  PO(OEt); 20 mol%) 1 R & N/Ts N

DCE, -20°C, 24 h

91-99%, 85-96% ee

The asymmetric addition of terminal

ynamides to trifluoromethyl ketones with
a chiral zinc catalyst gives CF;-substituted
propargylic alcohols. The B-hydroxy-p-tri-
fluoromethyl ynamides undergo selective
transformations to chiral Z- and E-enam-

FsC. OH
/J%o R /\)\ R

Ts

R"

ides, an amide, and N,O-ketene acetals.
Regioselective hydration, stereoselective
reduction, and hydroacyloxylation of the
B-hydroxy ynamides proceed in high yields
and without loss of the enantiomeric
excess.

Fluoroalkylation

J. Xie, T. Zhang, F. Chen, N. Mehrkens,
F. Rominger, M. Rudolph,
A. S. K. Hashmi* 2934-2938
Gold-Catalyzed Highly Selective
Photoredox C(sp?)—H Difluoroalkylation
and Perfluoroalkylation of Hydrazones

[ [Auy(p-dppm),](OTH), %
; L_N. COOR PO(OEY);
NI,N\, F@ @ mol%) - IN Ar 2 Ar w ‘
> T L) S P
Ar)\e B WFEG room temperature Ar P -
FF
FG = PO(OEt),, N %
50 examples R R
COOEt, CONR,, £ only Ar Ar
COAr, Re MeO OMe F F

The radical C—H fluoroalkylation of
hydrazones in the presence of a gold
photoredox catalyst is compatible with

a broad range of functional groups and
provides access to E-configured products

that can be converted into useful synthetic
building blocks. A radical intermediate
was trapped and analyzed by EPR
spectroscopy.

Photocatalysis

P. Xu, G. Wang, Y. Zhu, W. Li, Y. Cheng,
S. Li,* C. Zhu* 2939-2943

Visible-Light Photoredox-Catalyzed C—H
Difluoroalkylation of Hydrazones through
an Aminyl Radical/Polar Mechanism

NR'R2
_NR'R? visible-light
N photored F
/l + R'CF,Br otoredox R .
R H catalysis i R
yields of up to 98%

Grab an electron from an aminyl radical:
The unprecedented title reaction involving
aldehyde-derived hydrazones was devel-
oped. A variety of versatile difluorinated
hydrazones were synthesized under mild

reaction conditions and in good to excel-
lent yields. Mechanistic analysis and the-
oretical calculations suggest an aminyl
radical/polar crossover mechanism.
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