An energetic fused heterocycle ...

. was synthesized in a two-step process described by D. E. Chavez and co-workers
in their Communication on page 12973 ff. Firstly, a double N-amination of the
bis(tetracthylammonium) salt of 3,3’-dinitro-5,5’-bi-1,2,4-triazole provides a ther-
mally stable, di-N-aminated energetic material that is insensitive to impact, spark,
and friction. A subsequent azo coupling reaction produces a fused, tricyclic 1,2,3,4-
tetrazine ring system with excellent density and explosive performance properties.

Lithium-Sulfur Batteries

Hollow carbon nanofibers filled with MnO, nano-
sheets were synthesized by X.W. Lou and co-
workers in their Communication on page 12886 ff.,
and shown to be a suitable sulfur host for lithium—
sulfur batteries.

2D Materials
In their Communication on page 13022 ff. B. 1.
Yakobson et al. show theoretically that pure
boron is the first 2D material that varies its
structure depending on the metal substrate it is
deposited on.

Photocatalysts

g-C;N,-Photocatalysts can be modified for spe-
cific tasks by varying four parameters: electronic
structure, nanostructure, crystal structure, and
heterostructure. In their Review on page 12868 ff.
X. Wang et al. discuss these and the uses of such
catalysts.
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Thyroid Hormones

U. Schweizer,*
C. Steegborn 1285612858
Thyroid hormones—From Crystal Packing
to Activity to Reactivity

Form | Thyroxine (T4) Form I
HO,
o
4 )
H

Form and substance: Through observa-
tion and careful follow-up on polymorphic
forms of thyroxine (Forms | und I1;

black C, gray H, violet I, blue N, red O),
Mondal and Mugesh have provided

a stunningly simple answer to the appar-

ent non-equivalence of thyroid hormone
tablets. Their results further suggest con-
trol of deiodinase regioselectivity through
the adjustment of torsional angles distant
from the reactive bond.

Minireviews

Crystallization Matrices

W. M. Bloch, N. R. Champness,*
C. ). Doonan* 1286012867

X-ray Crystallography in Open-Framework
Materials

)
ooo ° Framework host
e 06 o
.0
O

Molecules made to order: Open-frame-
work materials are typically studied for
their gas-sorption properties. However,
recent work has demonstrated that the
crystalline architectures of such materials

X-ray analysis

can be utilized to periodically order non-
structural atoms and guest molecules.
Recent examples where such framework
materials have been utilized as a host
matrix for crystallization are highlighted.

Reviews

Photocatalysts

Y. Zheng, L. Lin, B. Wang,
X. Wang*

12868 — 12884

Graphitic Carbon Nitride Polymers toward
Sustainable Photoredox Catalysis

Metal-free photocatalysis: Recent prog-
ress in g-C;N, photocatalysis is high-
lighted. The four fundamental approaches
for modification of g-C;N, photocatalysts
are discussed: electronic structure mod-
ulation, nanostructure design, crystal-
structure engineering, and heterostruc-
ture construction. The application of g-
C;N, photocatalysts are briefly summar-
ized and the opportunities and challenges
in this field are discussed.
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Communications
Keep the sulfur: Hollow carbon nano- @
fibers filled with MnO, nanosheets
(MnO,@HCF) were synthesized and Z. Li, ). T. Zhang,
shown to be a suitable sulfur host for XW.Lou* —_______ 12886-12890
§ loading lithium—sulfur batteries. As the polysul-
fides are physically entrapped by the Hollow Carbon Nanofibers Filled with @
carbon shells and chemically bound by the  MnO, Nanosheets as Efficient Sulfur
MnO, nanosheets, this nanocomposite Hosts for Lithium—Sulfur Batteries

sulfur cathode displayed excellent spe-
cific/areal capacities and a good cycling

MnO,@HCF MnO,@HCF/S stability.

Frontispiece \é

Caught in a trap: Secondary phosphirane (" ‘\) (/\“. Phosphorous Compounds
L

complexes isomerize above 100°C to give ™ S - H

the corresponding terminal phosphini- \ / H shift I ] J. Wong, Y. Li, Y. Hao, R. Tian,*

dene complexes, which can be trapped by H/P\W(CO)5 A (OC)5W/P F.Mathey* 12891 -12893
alkenes and alkynes. This example is

a rare instance of the isomerization of Isomerization of Secondary Phosphirane @
a P derivative into a P' derivative. It into Terminal Phosphinidene Complexes:
appears to mimic the reductive elimina- An Analogy between Monovalent

tion of alkanes from transition-alkylmetal Phosphorus and Transition Metals

hydrides.

lated molecular printing concept is intro-

duced to chemically regulate the nano- Z. Xie, Y. Zhou, ). L. Hedrick, P.-C. Chen,
scale ink flow on cantilever-free scanning ~ S. He, M. M. Shahjamali, S. Z. Wang,
probe arrays. A photopolymerization can ~ Z. ). Zheng,*

be effected to regulate the ink viscosity C.A. Mirkin* ___________ 12894-12899

and therefore transport, resulting in

a deliberate control over feature size from  On-Tip Photo-Modulated Molecular @
the micrometer to sub-50 nm length Printing

scales.

Getting around: Modification of catalytic Self-Propelled Devices
micromotors with carbonic anhydrase
results in a scrubbing platform for accel-

erated “on-the-move” biomimetic

M. Uygun, V. V. Singh, K. Kaufmann,
D. A. Uygun, S. D. S. de Oliveira,

sequestration of CO, (see figure). The JoWangs ____ 12900-12904
ability of carbonic anhydrase to catalyze
the hydration of CO, to form bicarbonate Micromotor-Based Biomimetic Carbon by

ions combined with the rapid movement
of the micromotors as well as the corre-
sponding fluid dynamics and mixing
result in a highly efficient system.

Dioxide Sequestration: Towards Mobile
Microscrubbers
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Heterocycles

X. Li, H. Li, W. Song, P.-S. Tseng, L.-y. Liu,*
I.A. Guzei, W. Tang* ___ 12905 -12908

Divergent Reactivity of Rhodium(l)
Carbenes Derived from Indole
Annulations

OH

70
4

HN.

Two possibilities: An indole annulation
can be coupled with stereoselective
cyclopropanation or dimerization to form
complex indole derivatives. The key inter-
mediate is a putative rhodium(l) carbene

R R
~Cd~0
l\\l N

E =Boc Boc Bod

derived from cycloisomerization of ortho-
aniline-substituted propargylic alcohols.
Boc =tert-butoxycarbonyl, Ts =4-toluene-
sulfonyl.

Thermoelectrics

R. Ang,* A. U. Khan, N. Tsujii, K. Takai,
R. Nakamura,* T. Mori* _ 12909-12913

Thermoelectricity Generation and
Electron—-Magnon Scattering in a Natural
Chalcopyrite Mineral from a Deep-Sea
Hydrothermal Vent

It came from the deep: A chalcopyrite
mineral from a deep-sea hydrothermal
vent has been found to have a large
thermoelectric power and a high power
factor, in which electron-magnon scatter-
ing and a large effective mass were
detected. These findings highlight the
feasibility of the generation of thermo-
electric energy from natural materials that
are abundant in the Earth’s crust.

Natural
Chalcopyrite
Mineral

0. 100.200300
T(K)

Silylamide Complexes

M. Faust, A. M. Bryan, A. Mansikkamaki,
P. Vasko, M. M. Olmstead,

H. M. Tuononen,* F. Grandjean,

G. ). Long, P. P. Power* _ 12914-12917

The Instability of Ni{N(SiMe;),},: A Fifty
Year Old Transition Metal Silylamide
Mystery

The singular instability of Ni{N (SiMe;).},,
one of the original transition metal silyla-
mides of Biirger and Wannagat, was re-
investigated: it likely results from its
tendency to undergo autoreduction into
the dispersion force stabilized Ni' tetra-
mer [Ni{N (SiMe;),}], (see picture; Si light
blue, N dark blue, Ni green), the first
neutral homoleptic Ni' amide.

Kinetic Resolution

Y. Nian, ). Wang, S. Zhou, S. Wang,
H. Moriwaki, A. Kawashima,

V. A. Soloshonok,*
H. Liu* 12918-12922
Recyclable Ligands for the Non-Enzymatic
Dynamic Kinetic Resolution of
Challenging a-Amino Acids

Inside Cover

Cl
Cl
(o}
HZNYU\OH
E N R (11 equiv)
Ni(OAc),-4H,0 (1.1 equiv,
07 NH © (OAc),4H20 (1.1 equiv)

K,COj3 (5 equiv)
MeOH

Dynamic kinetic resolution

5

Cl (5L

The non-enzymatic dynamic kinetic reso-
lution of racemic a-amino acids bearing
tertiary alkyl chains and multiple unpro-
tected functional groups is based on the
enantioselective formation of nickel(ll)

Cl

{ N 0 _O H,N__COOH
\Ni/ T HCI/MeOH 2! \-/ + (SHL
0PN \]N R R

Ph

complexes and their hydrolysis under
convenient conditions. The specially
designed chiral ligands are inexpensive
and can be quantitatively recycled.
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Ir photocatalyst
visible light

9

Ph.®@ Ph
D%C)* @
CF, ~OTf

Four at once: The regio- and stereoselec-
tive concomitant addition of trifluoro-
methyl and trifluoromethanesulfonate
groups to alkynes is enabled by a photo-
catalyst. Combining this process with

CF, CFs

_—

Pd

TfO .
catalysis

tetrasubstituted
trifluoromethylated alkenes

palladium-catalyzed cross-couplings pro-
vides access to various tetrasubstituted

trifluoromethylated alkenes from simple
alkynes in a facile one-pot process.

dte

Chemie

Ang

Internatic

Trifluoromethylation

R. Tomita, T. Koike,*

M. Akita* 12923 -12927

Photoredox-Catalyzed Stereoselective @
Conversion of Alkynes into

Tetrasubstituted Trifluoromethylated

Alkenes

Nanocomposite catalyst: A novel Mo-
based catalyst for the hydrogen-evolution
reaction has been synthesized by directly
carbonizing a composite obtained from
polyoxometalate-based metal-organic
frameworks and graphene oxide at a rela-
tively low temperature. The Mo-based
catalyst exhibits a positive onset potential,
low Tafel slope, high exchange current
density, and long-term stability for the
hydrogen-evolution reaction in acidic
media.

POMOFs/GO

POMOFs

Mo-based catalyst '

Hydrogen-Evolution Reaction @

Y.-J. Tang, M.-R. Gao, C.-H. Liu, S.-L. Li,
H.-L. Jiang, Y.-Q. Lan,* M. Han,
S.-H. Yu* 12928 -12932

Porous Molybdenum-Based Hybrid
Catalysts for Highly Efficient Hydrogen
Evolution

C]

Pucker up: 9,10-Bis(dimesitylboryl)an-

thracene (1), having a planar conjugated
m-system, can be reduced stepwise to the
radical anion 1~ and dianion 1>~, accom-

panied by stepwise changes of the aro-
maticity of the anthracene moiety. 1"~ has
a planar semiquinoidal structure, whereas
12~ has a puckered quinoidal structure.

Aromaticity

Y. Zheng, ]. Xiong, Y. Sun, X. Pan,*

J. Wu 12933 -12936
Stepwise Reduction of 9,10- @
Bis(dimesitylboryl)anthracene

off

NMes NMes
1 \ b:molecular
Q i th
0 ' o*s'"0 Osive; 7"l ’llo—SI o Bsive,
S|~o's' /Sl/O‘C \\\\\\ S|~o's
o © o ¥y ©
Y

23

Lending support: Homogeneous posi-
tioning of Ir' complexes within the pore-
channels of a silica framework stabilizes
a low-valent Ir' species and leads to
drastically improved catalyst efficiency.

—s./o" o0 o*%"c\’ OsiMe;

Sub.-Hy

Cl M
es
Hy + Sub.)ﬁ,\[

"on"” N\/

o2

. Si
ds'f o™

Catalyst decomposition by formation of
iridium-hydride clusters is prevented by
the attachment to the support. Mes =
2,4,6-trimethylphenyl.

Supported Catalysts

I. Romanenko, D. Gajan, R. Sayah,

D. Crozet, E. Jeanneau, C. Lucas,

L. Leroux, L. Veyre, A. Lesage, L. Emsley,
E. Lacote,* C. Thieuleux* 12937 -12941

Iridium (1) /N-Heterocyclic Carbene Hybrid
Materials: Surface Stabilization of Low-
Valent Iridium Species for High Catalytic
Hydrogenation Performance
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Carbenes

N. Su, J. A. Theorell, D. J. Wink,
T. G. Driver* 12942 -12946

Copper-Catalyzed Formation of
a-Alkoxycycloalkenones from
N-Tosylhydrazones

)"

CO,R  Cul (20 mol %)
Me LiOtBu (1.1 equiv)

‘NHTs

The combination of 20 mol % of copper
iodide and lithium tert-butoxide triggers
the formation of a broad range of sub-
stituted, functionalized o-alkoxy 2H-
naphthalenones from readily available N-

tosylhydrazones. The reaction proceeds
by the cycloaddition of a copper carbenoid
with an ester, and a subsequent Lewis
acid-catalyzed [1,2] alkyl shift of the in situ
generated alkoxyepoxide intermediate.

Radical Chemistry

G. N. Khairallah, A. T. Maccarone,
H. T. Pham, T. M. Benton, T. Ly,
G. da Silva, S. J. Blanksby,*
R. A. ). O'Hair* 12947 -12951
Radical Formation in the Gas-Phase
Ozonolysis of Deprotonated Cysteine

Gas-phase reactions: Deprotonated cys-

teine reacted with ozone to give a rich set

of products including sequential oxygen
atom abstraction reactions to yield cys-
teine sulfenate, sulfonate, and sulfonate

anions, and significantly sulfenate radical

anions formed by ejection of a hydroper-
oxy radical (see picture). The free-radical
pathway occurred only when both thiol

and carboxylate moieties were available.

Biocatalysis

C. Gally, B. M. Nestl,
B. Hauer* 12952 -12956
Engineering Rieske Non-Heme Iron
Oxygenases for the Asymmetric
Dihydroxylation of Alkenes

Modulation by mutation: Rieske non-
heme iron oxygenases can be used as

efficient biocatalysts for the selective oxy-

functionalization of various olefins yield-
ing vicinal cis-diols and allylic alcohols.
Introduction of a single amino acid sub-

stitution in the active sites of two selected

oxygenases resulted in variants with
improved stereoselectivities and product
formations.

ee=90% OH

ee=87%

Cross-Coupling

W. Su, T.-J. Gong, X. Lu, M.-Y. Xu, C.-G. Yu,
Z.-Y. Xu, H.-Z. Yu, B. Xiao,*

Y. Fu* 12957 -12961

Ligand-Controlled Regiodivergent Copper-
Catalyzed Alkylboration of Alkenes

Cu cat.
LiOtBu

_—
@
§=u
=
=
Ny

One way or another: The copper-catalyzed

regiodivergent alkylboration of alkenes
with bis (pinacolato)diboron and alkyl

Alkyl

XantPhos .
Bpin

R

Bpin

RAN Ak

halides is described. The regioselectivity
of the carboboration can be controlled by
fine-tuning the ligand structure.

Cy-XantPhos

12834 www.angewandte.org
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g2 _ [Rhylesp)lizncl, PG
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R CH,Cl HIN
1

N™ R?
Bn R

Different paths: A stereodivergent syn-
thesis of five-membered N-heterocycles
has been developed and involves trapping
of the in situ formed intermediates. The
copper-catalyzed annulation proceeds by
allenoate formation and subsequent

S ! \
. JNJ\Z cucl ¥ Ts
1 R2
R <
C‘/\/C{y

intramolecular hydroamination. The rho-
dium-catalyzed route features a carbenoid
insertion into the N—H bond and subse-
quent Conia-ene cyclization. PG = pro-
tecting group.

Angéwandte

Internatic

Heterocycles

K. Liu, C. Zhu, J. Min, S. Peng, G. Xu,
J. Sun* 12962 -12967

Stereodivergent Synthesis of
N-Heterocycles by Catalyst-Controlled,
Activity-Directed Tandem Annulation of
Diazo Compounds with Amino Alkynes

il

Ho NOAC cprco: | high site R
% © | selectivity|  x N
R! + R——R | N
- W) terminal  cpegpil. [mixture of |y Z>R
and internal isomers R
unsymmetrical alkynes

Isoquinolines are obtained by the C—H

activation of O-acyl oximes with a Cp*Co
catalyst. Whereas the reactions catalyzed
by the Cp*Co"" system proceed with high
site selectivity favoring C—H activation at

the sterically less hindered site, the use of

the corresponding Cp*Rh'" catalyst leads
to low selectivities and/or yields when
unsymmetrical O-acyl oximes and termi-
nal alkynes are used.

C—H Activation

B. Sun, T. Yoshino, M. Kanai,*
S. Matsunaga* 12968 - 12972

Cp*Co'"" Catalyzed Site-Selective C—H
Activation of Unsymmetrical O-Acyl
Oximes: Synthesis of Multisubstituted
Isoquinolines from Terminal and Internal
Alkynes

(
i

Ring of fire: Double N-amination of the
bis (tetraethylammonium) salt of 3,3'-
dinitro-5,5"-bi-1,2,4-triazole results in

a thermally stable di-N-aminated ener-
getic material that is insensitive to impact,
spark, and friction. Subsequent oxidation
leads to a fused, tricyclic 1,2,3,4-tetrazine
ring system (see figure) with excellent
density and explosive performance prop-
erties.

Energetic Materials

D. E. Chavez,* |. C. Bottaro, M. Petrie,
D. A. Parrish 12973 -12975

Synthesis and Thermal Behavior of

a Fused, Tricyclic 1,2,3,4-Tetrazine Ring
System

Front Cover {{;\

RT

N Vi

N
high-spin .

Make the cycle: A photochromic organic
moiety integrated into a bistable spin-
crossover iron(ll) complex underwent
reversible cyclization in the solid state
upon irradiation with light of different

. NEXAFS
, solid /
(\N d I
uv NﬁN\
sible N N

LN

wavelengths (see scheme). The ligand-
based photoreaction triggered a reversible
spin transition at the coordinated metal
ion at room temperature.

Molecular Switches

B. Résner, M. Milek, A. Witt, B. Gobaut,
P. Torelli, R. H. Fink,*
M. M. Khusniyarov* ____ 12976 -12980

Reversible Photoswitching of a Spin-
Crossover Molecular Complex in the Solid
State at Room Temperature
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Surface Reactions

Q. Deng,* V. Gopal,

J. Weissmiiller 12981 -12985

Less Noble or More Noble: How Strain
Affects the Binding of Oxygen on Gold

@
d

surface
stress

bulk-terminated state

OHZ,

current place-exchange state

electrode potential

Less noble or more noble?: The different
oxygen electrosorption processes, and
specifically oxygen species adsorption on
the bulk-terminated surface versus the
formation of a mixed oxygen—gold surface

layer by the replacement-turnover pro-
cess, exhibit fundamentally different cou-
pling between the chemistry and the
mechanics of the surface.

Peptide Coupling

J. Li, M. ). Lear, Y. Kawamoto, S. Umemiya,
A. R. Wong, E. Kwon, I. Sato,
Y. Hayashi* 12986 -12990

Oxidative Amidation of Nitroalkanes with
Amine Nucleophiles using Molecular
Oxygen and lodine

cheap reagents

wide substrate scope

2 2
v - R* R
* K2C03 ;’ 1 HoN ( )~c°2tBu * H
RN o Ya RN (R
NO, I, | NO: | 0, O CO0,Bu

readily available

An odd couple: A mild oxidative entry into
amide formation between readily available
nitroalkanes and amines is disclosed
involving iodine, molecular oxygen, and
solid potassium carbonate. As well as

no epimerization

halogen bonding of amines by the iodo-
nium source, amidation is shown to
proceed via a-iodo nitroalkanes with
complete stereochemical integrity and
high functional-group tolerance.

Hollow Nanoparticles

L. Li, C. Yuan, D. Zhou, A. E. Ribbe,
K. R. Kittilstved,

S. Thayumanavan* 12991 -12995

Utilizing Reversible Interactions in
Polymeric Nanoparticles To Generate
Hollow Metal-Organic Nanoparticles

Din> Dout

Solid MOPs

Hollow metal-organic particles (MOPs)
are prepared by simply adding metal ions
into solutions of polymeric organic nano-
particles. The size and shell thickness of
the MOPs can be easily tuned. Evidence

Polymer Nanoparticles

Din < Dout

Hollow MOPs

for the generality of the method is pro-
vided by its application to a variety of
metal ions with different coordination
geometries.

Protein Synthesis

C. He, S. S. Kulkarni, F. Thuaud,
J. W. Bode* 12996 -13001

Chemical Synthesis of the 20 kDa Heme
Protein Nitrophorin 4 by a-Ketoacid-
Hydroxylamine (KAHA) Ligation

@
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H CN
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It's all coming together! The 20 kDa heme
protein nitrophorin 4 was synthesized by
sequential KAHA ligations using a con-
vergent strategy. The folded synthetic
protein readily coordinates the heme

[o] [o)
e . L, fAempl
o T Segment 4 Lt;u\n)l\(”I 0;/_5 NH,
- [o)

Four convergent
KAHA ligations
—_—

—_—
Protein folding and
heme insertion

Synthetic nitrophorin 4
M,, = 20264

cofactor, and the holoprotein shows
identical biological properties to the wild-
type protein for NO binding and nitrite
dismutase reactivity.
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Heat-induced radiolabeling yields 3Zr-
Feraheme nanoparticles, which are taken
up by blood monocytes and carried to the
lymph nodes (white circles), as shown in
a PET/CT image of a normal mouse.

RH:?tIIZdT_CEd £ 1V Injection,
aeicanaing, ol Monocyte
@ Nanoparticle

Trafficking
L_) . [

Angéwandte

Internatic

In Vivo Nanoparticle Imaging

M. D. Normandin, H. Yuan, M. Q. Wilks,
H. H. Chen, J. M. Kinsella, H. Cho,

N. J. Guehl, N. Absi-Halabi,

S. M. Hosseini, G. El Fakhri,

D. E. Soshovik,
L. Josephson* 13002-13006
Heat-Induced Radiolabeling of
Nanoparticles for Monocyte Tracking by

PET

il

Nanoreactor
Dienophile

Chiral CB[n] catalysis: A supramolecular
CB[8]-based catalyst system forms a chiral
nanoreactor in the presence of a single,
natural L-amino acid as the chiral source
for an asymmetric Lewis acid catalyzed
Diels—Alder reaction. Both a substantial
rate acceleration (up to 9.5 times) and
high enantioselectivity up to 92 % ee were
achieved. The nanoreactor assembly was
also investigated through spectroscopic
measurements and isothermal calorime-

try.

Host—Guest Catalysis

L. Zheng, S. Sonzini, M. Ambarwati,
E. Rosta, O. A. Scherman,*
A. Herrmann* 13007 -13011
Turning Cucurbit[8]uril into ()
a Supramolecular Nanoreactor for

Asymmetric Catalysis

il

Novartis Chemistry Lectureship

I

Novartis is pleased to announce the following Novartis Chemistry
Lecturers for 2015 - 2016.

Tehshik P. Yoon

University of Wisconsin

Madison, USA

Regan J. Thomson
Northwestern University

Evanston, USA

U

NOVARTIS

INSTITUTES FOR
BIOMEDICAL RESEARCH

Angew. Chem. Int. Ed. 2015, 53, 12829 —12844

Matthew J. Gaunt
University of Cambridge
Cambridge, UK

Jinbo Hu

Shanghai Institute of
Organic Chemistry
Shanghai, China

Neil K. Garg
University of California
Los Angeles, USA

Didier Rognan
CNRS / University of
Strasbourg

[llkirch, France

The Novartis Chemistry Lectureship is awarded to scientists in
recognition of outstanding contributions to organic and
computational chemistry, including applications to biology.
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Iron Heterocubanes

C. Lichtenberg,* I. Garcia Rubio, L. Viciu,
M. Adelhardt, K. Meyer, G. Jeschke,
H. Griitzmacher* 13012-13017

A Low-Valent Iron Imido Heterocubane
Cluster: Reversible Electron Transfer and
Catalysis of Selective C—C Couplings

&
)

ﬁ + e ﬁ\ -
Z N—\—Fl SN z N'—\—Fé
~/ | | catalyzed ipd

|, _Fe_ i C—-C couplings @Feﬂpeﬂ
/ § >
NfFe- N—~Fe-__
[Fe4(Ntrop),] [Fe4(Ntrop)s] =

all-ferrous cluster

A iron heterocubane cluster, [Fe,(Ntrop),],
with an unprecedented all-ferrous Fe,N,
core was synthesized and fully character-
ized (trop =5H-dibenzo|a,d]cyclo-hepten-
5-yl). This compound can reversibly store
up to four electrons at remarkably neg-

Fe centered radical

ative potentials. The [Fe,(Ntrop),]/[Fes
(Ntrop),]~ system catalyzes the oxidative
coupling of allyl anions and the reductive
coupling of acridinium cations in a one-
pot reaction.

Bioinorganic Chemistry

L. M. Peschel, F. Belaj,
N. C. Mésch-Zanetti* __ 13018 -13021

i)

i,

Towards Structural-Functional Mimics of
Acetylene Hydratase: Reversible
Activation of Acetylene using

a Biomimetic Tungsten Complex
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=

On and off relationship: A structural-
functional model has been designed to
mimic the tungstoenzyme acetylene
hydratase. The S-Phoz ligand (2-(4',4'-
dimethyloxazolin-2'-yl)thiophenolate) is

used to generate a bioinspired environ-
ment around the W center, which can
stabilize W-C,H, adducts and can also
reversibly activate ethyne.

Boron Monolayers

Z. Zhang, Y. Yang, G. Gao,

B. I. Yakobson* 13022-13026

Two-Dimensional Boron Monolayers
Mediated by Metal Substrates

Inside Back Cover

va @

vacuum, v=1/8
Y Y WY Y=

PO NNNL (L L MBI

Concerto in B flat: 2D materials usually
have a specific lattice structure that is
independent of external conditions. In
contrast, the structure of 2D boron (red,
see picture) depends on the metal sub-

strate. On weakly interacting metals, 2D
boron shows significant off-plane buck-
ling but on more reactive metals, it
strongly favors a planar structure.

Photocage Compounds

P. N. Basa, S. Antala, R. E. Dempski,
S. C. Burdette* 13027 -13031

i)

i,

A Zinc(ll) Photocage Based on

a Decarboxylation Metal lon Release
Mechanism for Investigating
Homeostasis and Biological Signaling

Light-driven metal release: A photodecar-
boxylation reaction has been exploited to
design a photocaged complex for Zn**
with superior properties compared to

other caged metal complexes. The photo-
cage has been used to control the uptake
of Zn?* in frog oocytes expressing

a human zinc transport protein.
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Molecular-Sieve Films

Al be back: An in situ electrochemical
ionothermal method allows highly ori-

ented and defect-free AIPO,-11 molecular- S T. Yu, W. Chu, R. Cai,* Y. Liu,

sieve films to be synthesized using an Al 33 W.Yang* —___ 13032-13035
electrode as the Al source. The 3

AIPO,-11 film shows excellent corrosion e In Situ Electrochemical Synthesis of

Oriented and Defect-Free AEL Molecular-
Sieve Films Using lonic Liquids

resistance.

7. / T ©

Z. Cai, D. H. Kwak, D. Punihaole, Z. Hong,
S. S. Velankar, X. Liu,*

- S.A Ashers _______ 13036-13040
Concanavalin A hydrogel Candida albicans
A Photonic Crystal Protein Hydrogel ()
A con trick: Two-dimensional arrays of The resulting crosslinking shrinks the Sensor for Candida albicans
photonic crystals (PCs) embedded on protein hydrogel to reduce the 2D particle

Concanavalin A protein hydrogel surfaces  spacing, and blue-shift the light diffracted
can be used to selectively detect Candida  from the PC (see figure). The sensor can
albicans by multivalently and selectively distinguish between C. albicans and
binding to mannan on the cell surface. E. coli.

. . o o PAR,SIOH  PhR,SH .
Make it catalytic: A catalytic Mitsunobu EFE "B : :  catalytic Organocatalysis

. . . S in phosphine
reaction using innocuous reagents to B i

~o 12 examples
recycle the stoichiometric phosphine 50-87%

J. A. Buonomo,

oxide and hydrazine by-products was RsP R3P=0 C.C. Aldrich* —_________ 13041-13044
developed. The reported method is cata- R? R?

lytic in 1-phenylphospholane and uses R1>"""OH N R1>_N” Mitsunobu Reactions Catalytic in
phenylsilane to recycle the catalyst. Inte- NzN,COZEt H—N’COZEt Phosphine and a Fully Catalytic System

gration of this phosphine catalytic cycle Ari; o A A’ H fuly catalytic
with Taniguchi’s azocarboxylate catalytic @ \—/ gl
system provided the first fully catalytic ¢ rerear

Mitsunobu reaction.

Green stuff: A sustainable C—C bond tBuo\n)\ _PMP 0 CoyBu C—H Activation

formation is merged with the catalytic ,PMP

asymmetric generation of one or two 5 o2 40 (i &N 'r Y. Tan, W. Yuan, L. Gong,*

stereocenters by combining asymmetric N‘\Hl\l’Ar TFA (2 mol%) E. Meggers* _____ 13045-13048
enolate chemistry with either autoxidation | cat. chiral [Rh]

or visible-light photosensitized oxidation. R _ 0 Aerobic Asymmetric Dehydrogenative (am)
The robustness of a chiral-at-metal | 8 DGLER &\’)‘\é/\':l:Ar‘ Cross-Coupling between Two C,,—H
rhodium(l11) catalyst serves to facilitate I-IL AP Ng Ar R Groups Catalyzed by a Chiral-at-Metal

the reaction. PMP = para-methoxyphenyl, E. Rhodium Complex

TFA =trifluoroacetic acid.
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Rhodium(lll) catalysts can effect the mild
amidation of a broad scope of methyl and
methylene C(sp®)—H bonds. Quinoline
and oxime ether directing groups (DGs)

H. Wang, G. Tang, X. Li*  13049-13052

@) Rhodium(l1l)-Catalyzed Amidation of
Unactivated C(sp®)—H Bonds

facilitate the reaction with high efficiency
by using 3-substituted 1,4,2-dioxazol-5-
ones as the amide source.

&
|

. . . Chirality Driven Self-Sorting
Chiral Polymerization

/ NDI (R)
DAN (;?X ),‘%CV"J\:
<

d NDI (S) DAN (R)
13053 - 13057 DI (5) NDI (R) : DAN (R)

B. Narayan, K. K. Bejagam,
S. Balasubramanian,
S. ). George*

donor-acceptor supramolecular arrays in
solution.

Chiral stacking: A chirality-driven self-
sorting strategy has been introduced for
the construction of mixed and segregated

(M) Autoresolution of Segregated and Mixed
p-n Stacks by Stereoselective

Supramolecular Polymerization in
Solution

DOI: 10.1002/anie.201584414

Flashback: 50 Years Ago...

5 he preparation of new elements by
bombarding samples with heavy ions was
a field that had already taken off:
neptunium (atomic number 93) was first
reported in 1940, and elements with
atomic numbers 102, 103, and 104 were
reported in 1957, 1961, and 1964,
respectively. In a Review, C. Keller
discussed the synthesis of transcurium
elements. He postulated “...the next few
years may witness the discovery of iso-
topes of elements up to atomic number
109 ...”. He was certainly correct: ele-
ment 109 (meitnerium) was first created
in 1982.

12840 www.angewandte.org

Hellmut Bredereck, Rolf Gleiter, and
co-workers published two Communica-
tions. The first report was on the reac-
tions of N,N-disubstituted formamides
with alkali metals, which proceeded with
the evolution of hydrogen to form the
metal formamide. The salt then either
decomposed with loss of carbon mon-
oxide to form the metal dialkylamide, or
reacted with the starting formamide to
produce the salt of the substituted
glyoxylamide. The second report de-
scribed the reaction of N,N-dimethyl-3-
dimethylaminoprop-1-enylideneammo-
nium salts. Treatment with potassium
methoxide resulted in the formation of
N,N,N',N'-tetramethyl-1-propene-1,3-

© 2015 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

diamine, and treatment with sodium
dimethylamide resulted in the formation
of N,N.N',N',N",N"-hexamethyl-3-pro-
pene-1,1,3-triamine. Reaction of these
products with CH-acidic compounds
resulted in the formation of butadiene
derivatives.

Adolf Krebs outlined the occurrence of
1,2-didehydrocyclooctatetraene as an
intermediate in the reaction of bromo-
cyclooctatetraene with potassium tert-
butoxide. The presence of the inter-
mediate was confirmed by identifying
the products of trapping experiments.

Read more in Issue 11/1965.
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Lithium-rich layered oxides,

Lis ;Mng54Nig13C00130, (LLMO), were
modified with a nanoscale LiFePO, (LFP)
surface according to a facile sol-gel
method. This surface modification com-
bines the advantages of bulk doping and

\oltage Fade

5
LLMO-LFP5 05C
.04
0 50 100 150 200 250 300 350

Specific capacity, mAh g

surface coating as the LLMO crystal
structure is stabilized by cationic doping
and the LLMO cathode is protected from
corrosion processes induced by organic
electrolytes.

Angéwandte

ntemnat Chemie

Cathode Materials @

F. Zheng, C. Yang,* X. Xiong, ). Xiong,
R. Hu, Y. Chen, M. Liu* — 13058 -13062

Nanoscale Surface Modification of (]
Lithium-Rich Layered-Oxide Composite
Cathodes for Suppressing Voltage Fade

il

The depolymerization of <1 mol% of

a macro-cross-linker gives rise to an
amplified response in stimuli-responsive
cross-linked adhesives. This amplified
response enables rapid and sensitive
debonding in response to specific stimuli,
as well as pre-programmed debonding of
layers in composite materials. The use of
depolymerizable macro-cross-linkers
transforms an inexpensive monomer into
a highly stimuli-responsive adhesive.

0.6+
0.5
0.4
specific
03] | crossilinked SHMUIUS gecrossinked

(adhesive) (non-adhesive)
3 ﬁ e —
0.1 — E

0.0

lap shear / MPa

Stimuli-Responsive Materials @

H. Kim, H. Mohapatra,
S.T. Phillips* —___ 13063 -13067

Rapid, On-Command Debonding of C@
Stimuli-Responsive Cross-Linked

Adhesives by Continuous, Sequential

Quinone Methide Elimination Reactions

Seeing red: A V-shaped molecule (TPA-
DCPP), which undergoes thermally acti-
vated delayed fluorescence (TADF) to
emit in the near-IR region, has been
synthesized. The molecule incorporates
triphenylamine (TPA) as the donor (D)
and 2,3-dicyanopyrazino phenanthrene
(DCPP) as the acceptor (A). A nondoped
OLED prepared using TPA-DCPP exhib-
ited a maximum external quantum effi-
ciency (EQE) of 2.1%, whereas the doped
device had an EQE of almost 10%.

Trape= 0.76 s

neat film

Organic Light-Emitting Diodes

S. Wang, X. Yan, Z. Cheng, H. Zhang,
Y. Liu, Y. Wang* _______ 13068 -13072

Highly Efficient Near-Infrared Delayed ()
Fluorescence Organic Light Emitting

Diodes Using a Phenanthrene-Based
Charge-Transfer Compound

Two-in-one: A novel triethylaluminium-
modified Phillips Cr/Ti/SiO, ethylene
polymerisation catalyst with two distinct
active regions has been developed. STXM
was used as a micro-spectroscopy
method to discriminate between the
active sites producing low molecular
weight linear chain and high molecular
weight short-chain branched polyethylene
within a single catalyst particle.

Phillips Catalyst

D. Cicmil, ). Meeuwissen, A. Vantomme, d\
J. Wang, 1. K. van Ravenhorst,

H. E. van der Bij, A. Mufioz-Murillo,

B. M. Weckhuysen* 13073 -13079

Polyethylene with Reverse Co-monomer ()
Incorporation: From an Industrial
Serendipitous Discovery to Fundamental
Understanding

il
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Zeolites

H. Lee, Y. N. Choi,* D.-W. Lim,

M. M. Rahman, Y.-l. Kim, I. H. Cho,

H. W. Kang, ].-H. Seo, C. Jeon,

K. B. Yoon* 13080-13084

Formation of Frustrated Lewis Pairs in
Pt,-Loaded Zeolite NaY

@
G

Frustrated
- \Lewis Pair

Poring over zeolites: Frustrated Lewis
pairs (FLPs), consisting of sodium hy-
dride (Na*tH") and a framework-bound
hydroxy proton O(H¥), form inside the
nanopores of zeolite NaY loaded with
platinum nanoparticles after treatment of
the material with H, at circa 400 K. FLP-
containing zeolites may be applicable to
size- and shape-selective ionic hydrogen-
ation reactions.

Leukemia Therapy

M. B. Minus, W. Liu, F. Vohidoy,

M. M. Kasembeli, X. Long, M. . Krueger,
A. Stevens, M. . Kolosov, D. J. Tweardy,*
E. A. R. Sison,* M. S. Redell,*

Z.T. Ball* 13085-13089

Rhodium(Il) Proximity-Labeling Identifies
a Novel Target Site on STAT3 for
Inhibitors with Potent Anti-Leukemia
Activity

Touching from a distance: Small mole-
cules block STAT3 SH2 phosphotyrosine
recognition by binding to the distal coiled-
coil domain (CCD). Inhibition of this new
CCD target site, which was identified by
catalytic rhodium labeling, blocks tumor
progression in a leukemia mouse model.

coilei

coil
domain (CCD)

Cation—m Interactions

R. Bertermann, H. Braunschweig,*

P. Constantinidis, T. Dellermann,

R. D. Dewhurst, W. C. Ewing, |. Fischer,
T. Kramer, J. Mies, A. K. Phukan,

A. Vargas 13090-13094

Exclusive mt Encapsulation of Light Alkali
Metal Cations by a Neutral Molecule

L]

No help required: Cation— interactions
are one of the most important classes of
noncovalent bonding; however, examples
of exclusive cation—x bonding are
exceedingly rare. A neutral diboryne mol-
ecule has been found to encapsulate Li*

strong

@* % ’QQ\W

and Na‘ in the absence of a net charge,
covalent bonds, or lone-pair donor
groups. In the resulting encapsulation
complexes, a neutral molecule binds the
light alkali metals exclusively through
cation—7 interactions.

Amyloid Inhibitors

E. Andreetto, E. Malideli, L.-M. Yan,

M. Kracklauer, K. Farbiarz,

M. Tatarek-Nossol, G. Rammes, E. Prade,
T. Neumdiller, A. Caporale,

A. Spanopoulou, M. Bakou, B. Reif,

A. Kapurniotu® 13095-13100

A Hot-Segment-Based Approach for the
Design of Cross-Amyloid Interaction
Surface Mimics as Inhibitors of Amyloid
Self-Assembly

Inhibitors of amyloid self-assembly are
difficult to design because of the dynamic
nature of the structures involved. A hot-
segment-linking approach has led to
highly potent inhibitors of the cytotoxic
self-assembly of the AP} peptide (Alz-
heimer’s disease), the islet amyloid poly-
peptide in type 2 diabetes, or both
polypeptides. This strategy should be
applicable to inhibiting pathogenic inter-
actions of other proteins as well.

IAPP
AB @ IAPP
[ Deed ]
[ ]
[ beedi|

AB amyloid IAPP amyloid
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PdNi HNS sol

PdNi HNS aerogel

Function follows form: Aerogel electro-
catalysts consisting of alloyed PdNi
hollow nanospheres (HNS) were pre-
pared. Their chemical composition and
shell thickness can be controlled based on

the ratio of the Ni/Pd precursors. The
mass activity of the Pdg;Ni,; HNS aerogel
is 5.6 times higher than that of the
commercial Pd/C catalyst.

Ethanol Oxidation

Electrocatalysis

Angéwandte

Internatic

B. Cai, D. Wen, W. Liu, A.-K. Herrmann,
A. Benad, A. Eychmiiller*

Function-Led Design of Aerogels:

Self-Assembly of Alloyed PdNi Hollow

Nanospheres for Efficient Electrocatalysis

13101-13105

The spectroscopic limits for chiral dis-
crimination with NMR spectroscopy in
chiral aligned media and with vibrational
circular dichroism spectroscopy have
been studied with sixfold-deuterated
chiral neopentane. Since the stereogenic-
ity of this compound is only due to small
mass differences, the determination of its
structure is particularly difficult.

Chiral Discrimination

DH,C-__CHD,
HsC CD;

A. Masarwa, D. Gerbig, L. Oskar,
A. Loewenstein, H. P. Reisenauer,
P. Lesot,* P. R. Schreiner,*

|. Marek* 13106 -13109

Synthesis and Stereochemical
Assignment of Crypto-Optically Active

?Hg-Neopentane

One ring to bind them all! The reactivity of
the long-known hexaphosphabenzene
complex 1 has been studied for the first
time.
and TI* affords layered compounds as
supramolecular analogues of graphene,
while oxidation leads to a bisallylic dis-
tortion of the Pg ring. A cyclo-P;, complex 2
was also characterized, which is the
largest known cyclic polyphosphorus
complex.

The coordination of 1 to Cu*, Agt,

Polyphosphorus Complexes

M. Fleischmann, F. Dielmann,

L. ). Gregoriades, E. V. Peresypkina,

A. V. Virovets, S. Huber, A. Y. Timoshkin,
G. Baldzs, M. Scheer __ 13110-13115

Redox and Coordination Behavior of the
Hexaphosphabenzene Ligand in
[(Cp*Mo),(n,1®:M°-Ps) ] Towards the
“Naked” Cations Cu™, Ag*, and TI*

.

o

Coordination

+
=

Butterfly Complex

The butterfly has landed: The first exam-
ples of the coordination of E, butterfly
complexes (E=P, As) are presented. It is
shown that the “wing-tip” E atoms are
capable of acting as ligands towards Cu™
cations. The E, moieties act as bidentate
ligands with a very narrow bite-angle,

which is comparable to that of dppm
(bis(diphenylphosphino)methane).

Butterfly Complexes

C. Schwarzmaier, S. Heinl, G. Balazs,
M. Scheer*

13116-13121

E, Butterfly Complexes (E=P, As) as
Chelating Ligands

Angew. Chem. Int. Ed. 2015, 53, 12829 —12844
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Main-Group Chemistry

C. Marquardt, O. Hegen, M. Hautmann,
G. Baldzs, M. Bodensteiner, A. V. Virovets,
A. Y. Timoshkin,
M. Scheer* 13122-13125
Isolation and Characterization of Lewis
Base Stabilized Monomeric Parent
Stibanylboranes

&
)

KSb(SiMes); + 1BHz - LB 1 ene

-80 °C to RT
|

4 -KI
LB = NMe;, I ©
N

Getting heavier! The monomeric parent
compound of the stibanylboranes, “H,Sb-
BH,”, which is only stabilized by a Lewis
base, was isolated and completely char-

> H
) B
oc
oN
9 Si
@ sb

+MeOH (exc.)
—_—

ol

acterized. DFT calculations give further
insight into the stability of these unique
compounds.

Rewritable Materials

O. Roling, K. De Bruycker, B. Vonhéren,
L. Stricker, M. Kérsgen, H. F. Arlinghaus,
B. ). Ravoo,*
F. E. Du Prez* 13126-13129
Rewritable Polymer Brush Micropatterns
Grafted by Triazolinedione Click
Chemistry

&
|

Write and erase: The click reaction
between a triazolinedione (TAD)-conju-
gated ATRP initiator and indole was used
for the patterning of glass and silicon
wafers employing microcontact chemistry.
The reversibility of the click reaction
enabled the writing, erasing, and rewriting
of surfaces with polymer brush micro-
patterns for the first time.
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Decarboxylative Cross-Coupling

J. Tang, A. Biafora,
L. ). Goossen* 13130-13133
Catalytic Decarboxylative Cross-Coupling

of Aryl Chlorides and Benzoates without

Activating ortho Substituents
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Lifting the restriction: A combination of
a Cul/Me,phen decarboxylation catalyst
and a [(MeCN),Pd](OTf),/XPhos cross-
coupling catalyst enables the synthesis of
biaryls from inexpensive aryl chlorides and
potassium benzoates regardless of their
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36 examples,
up to 88% yield

substitution pattern (see scheme; FG=
functional group). This approach lifts the
restriction of decarboxylative cross-cou-
pling reactions to ortho-substituted or
heterocyclic carboxylate substrates.

Supporting information is available
on www.angewandte.org
(see article for access details).

< This article is accompanied by a cover
\\% picture (front or back cover, and inside

" or outside).

12844 www.angewandte.org © 2015

C@ A video clip is available as Supporting

Information on www.angewandte.org
(see article for access details).

@ The Very Important Papers, marked

VIP, have been rated unanimously as
very important by the referees.

Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

dﬁ This article is available online free of

charge (Open Access).

The Hot Papers are articles that the Editors
have chosen on the basis of the referee
reports to be of particular importance for
an intensely studied area of research.

Angew. Chem. Int. Ed. 2015, 53, 1282912844


http://dx.doi.org/10.1002/anie.201505773
http://dx.doi.org/10.1002/anie.201506361
http://dx.doi.org/10.1002/anie.201505843
http://www.angewandte.org

