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... (solid electrolytes) are required for novel aqueous-based high-energy lithium
batteries, to enable their long-term operation. In their Communication on

page 129 ff., C. Ma, M. Chi, et al. demonstrate excellent stability and conductivity of
the cubic Li;La;Zr,0,, garnet in neutral and strongly basic solutions, indicating it
may be the ideal solid electrolyte for next-generation high-energy lithium batteries.

Conformational Analysis

In their Communication on page 102 ff., A. J. Wand
etal. investigated the aromatic side chains of
ubiquitin, which show a sharp thermal dynamical
transition at approximately 312 K.

Redox-Switchable Catalysis

The development of a ferrocenylphosphane ruthe-
nium(II) catalyst that can be reversibly switched
off and on through chemical oxidation and
reduction is described by E. Hey-Hawkins et al.
in their Communication
on page 311 ff. ‘

Thiol Click Reaction

The reversible photoactivated thiol formation of
spirothiopyran confers spatiotemporal sequential
control to a thiol click reaction, as described by
L. Zhu et al. in their Communication on page 174 ff.

Angew. Chem. Int. Ed. 2015, 54, 3 © 2015 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org 3


http://dx.doi.org/10.1002/anie.201408220
http://dx.doi.org/10.1002/anie.201408220
http://dx.doi.org/10.1002/anie.201408220
http://dx.doi.org/10.1002/anie.201408314
http://dx.doi.org/10.1002/anie.201408314
http://dx.doi.org/10.1002/anie.201408314
http://dx.doi.org/10.1002/anie.201409097
http://dx.doi.org/10.1002/anie.201409097
http://dx.doi.org/10.1002/anie.201409097
http://dx.doi.org/10.1002/anie.201408124
http://dx.doi.org/10.1002/anie.201408124
http://dx.doi.org/10.1002/anie.201408124
http://www.angewandte.org

Angewandte
Contents

Get the wa App D Available on the

al Edition

App Store

understood.

Spotlight on Angewandte's Sister Journals

Editorial Board and International Advisory Board of Angewandte Chemie

In retrospect | would never again take a job that removes
me from research ...”

This and more about Michael P. Doyle can be found on
page 32.

What does the Impact Factor tell us? This question is  P. Gélitz* 4-6
addressed by Peter Gélitz in his Editorial, particularly in
light of the surprising drop in the 2013 Impact Factor of The Impact Factor of
Angewandte Chemie. An explanation is sought and Angewandte Chemie ...
found. Most importantly the influence of the individual
variables that determine the Impact Factor needs to be
28-31
37-39
“I lose track of time when I'm solving a chemical problem. ~ Michael P. Doyle 32-33
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The split up: Recent advances in photo-
chemical dinitrogen splitting have been
achieved. Demonstration of the reversi-
bility of the N, splitting and ammonia
formation from a nitride has advanced the
field of N, fixation using a synthetic
homogeneous system.
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F. Schiith

Ekkehard Winterfeldt, who was President of the
Gesellschaft Deutscher Chemiker (German Chemical
Society; GDCh) from 1996-1997 passed away on
October 11, 2014. His research achievements included
the synthesis of alkaloids and steroids, and stereose-
lective transformations. He was known as a gentleman
and an inspiring scholar, and was able to convey his
passion for science to everybody who worked with him.

Marcelle Gaune-Escard, Geir Martin
Haarberg

v
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E
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(valid for print and electronic / print or
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C. Rebreyend, B. de Bruin* ___ 42-44

Photolytic N, Splitting: A Road to
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History of Science

A. J. Rocke* 46-50

It Began with a Daydream: The 150th
Anniversary of the Kekulé Benzene
Structure

Minireviews

Y. Zheng, Y. Jiao, M. Jaroniec,

S. Z. Qiao* 52-65

Advancing the Electrochemistry of the
Hydrogen-Evolution Reaction through
Combining Experiment and Theory

Reviews

C—H Activation

Y. Segawa,* T. Maekawa,

K. ltami* 66-381

Synthesis of Extended mt-Systems through
C—H Activation

C—H Activation

P. L. Arnold,* M. W. McMullon, J. Rieb,
F. E. Kiihn 82-100

C—H Bond Activation by f-Block
Complexes
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In January 1865, August Kekulé (see
picture) published his theory of the
structure of benzene, which he later
reported had come to him in a daydream
about a snake biting its tail. Although
other theories had been postulated before
1865, Kekulé was the first to identify the
correct structure. Kekulé’s theory resulted
in a clear understanding of aromatic
compounds and thus had a major impact
on the development of chemical science
and industry.

Theory Experiment
0.75
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Reaction coordinate

All for HER: A large number of high-
performance electrocatalysts for the
hydrogen-evolution reaction (HER) have
been developed. Computational chemis-

transition metal
catalyst

(a )

By no means x in the sky! The activation
of aromatic C—H bonds by a transition
metal catalyst has received significant
attention in the synthetic chemistry com-
munity. In recent years, rapid and site-
selective extension of m-electron systems

Potential of transition metals: Numerous
known lanthanide and actinide complexes
are able to selectively activate C—H bonds
of organic substrates. However, the chal-
lenge of establishing a closed catalytic
cycle still remains. Many f-block com-
plexes show great potential in this
important area of chemistry.

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

—_—
C—-H Activation
etc.

E (V vs. RHE)

try can direct the molecular design of
these catalysts, and electrochemical
experiments can be used to verify theo-
retical predictions.

Organic Materials

* Organic Semiconductors
* Electroluminescent Materials
* Fluorescent Liquid Crystals

by C—H activation has emerged as an ideal
methodology for preparing conjugated
organic materials. This Review focuses on
recent developments in this area directed
toward new optoelectronic materials.

ML, +R4_H> R—é—H
M = rare-earth metal,
lanthanide,

actinide
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Communications
— LibfatiO’;iLMOtiO“S NMR relaxation methods revealed that
n Ring Flips the three aromatic side chains in human
= = ubiquitin show a sharp thermal dynamical V. Kasinath, Y. Fu, K. A. Sharp,
$ transition at approximately 312 K. Below  A.J.Wand* ________ 102-107
the transition temperature, ring motion is
= e DI e largely librational whereas above this A Sharp Thermal Transition of Fast )
= = temperature, a complete ring-rotation Aromatic-Ring Dynamics in Ubiquitin
~— ~— . . .
T<312K process that is fully consistent with con- _‘
> tinuous diffusion not requiring the tran- .. J
Lib&?i;?:é “:I‘i’;i:"s [>312K sient creation of a large activated free Frontispiece xﬁ"
volume occurs.

Formic Acid Oxidation

Hierarchical trigonal bipyramid nano-
frames consisting of a Pt—Cu alloy with

different Pt/Cu ratios are generated. Their S. Chen, H. Su, Y. Wang, W. Wu,

size can be controlled in the range of 110- J. Zeng* 108-113

250 nm by varying the amount of Kl in the

reaction. In comparison to commercial Size-Controlled Synthesis of Platinum— ()
Pt/C, these systems exhibit enhanced Copper Hierarchical Trigonal Bipyramid
electrocatalytic activity in the oxidation of Nanoframes

formic acid.

Liquid Crystals

/56‘\ Y e Self- self-
’\O.Q‘; ooy Crogy  eaniaen i X. Zhang, C.-H. Hsu, X. Ren, Y. Gu,
= s B. Song, H.-J. Sun, S. Yang, E. Chen,
A0 Az & ' Supramolecular Y. Tu,* X. Li, X. Yang, Y. Li,
2D Crystals Liquid Crystals
X. Zhu* 114-117

Soft materials: A series of fullerene dyads  the 2D crystals gives rise to the formation
self-organize to form two-dimensional of a new family of thermotropic supra- Supramolecular [60]Fullerene Liquid (am)
crystals through s—m interactions molecular liquid crystals with hierarchical ~ Crystals Formed By Self-Organized Two-
between fullerenes. Lamellar packing of structures. Dimensional Crystals

~ 800 nm

Outwardly functional but empty inside:
Bifunctional submicron colloidosomes
(see picture) were coassembled from
superparamagnetic iron oxide nanoparti-

Microcapsules

Aqueous
core SR

T. Bollhorst, S. Shahabi, K. Wérz,
C. Petters, R. Dringen, M. Maas,*

cles (SPIONs) and fluorescent-dye-doped K. Rezwan 118-123
silica nanoparticles (FSNPs) at the inter-
face between water-in-oil-emulsion drop- Bifunctional Submicron Colloidosomes (am)

Coassembled from Fluorescent and
Superparamagnetic Nanoparticles

lets and then transferred by centrifugation
to a fresh aqueous phase. These inher-
ently rigid microcapsules feature a nano-
porous shell and an aqueous core for
active-agent encapsulation.
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Bonding Analysis

M. Chen, Q. Zhang, M. Zhou,*
D. M. Andrada, G. Frenking* _ 124-128

0

Carbon Monoxide Bonding With BeO and
BeCO;: Surprisingly High CO Stretching
Frequency of OCBeCO;

Lithium Batteries

C. Ma,* E. Rangasamy, C. Liang,
J. Sakamoto, K. L. More,

M. Chi* 129-133

0

Excellent Stability of a Lithium-lon-
Conducting Solid Electrolyte upon
Reversible Li*/H* Exchange in Aqueous
Solutions

Front Cover

o8\

Homogeneous Catalysis

C. Maeda,*
T. Ema*

“ T. Taniguchi, K. Ogawa,
134-138

0

Bifunctional Catalysts Based on
m-Phenylene-Bridged Porphyrin Dimer
and Trimer Platforms: Synthesis of Cyclic
Carbonates from Carbon Dioxide and
Epoxides

Cell Sorting

R. M. Mohamadi, |. D. Besant,

A. Mepham, B. Green, L. Mahmoudian,
T. Gibbs, I. lvanov, A. Malvea, J. Stojcic,
A. L. Allan, L. E. Lowes, E. H. Sargent,

R. K. Nam, S. O. Kelley* __ 139-143

Nanoparticle-Mediated Binning and
Profiling of Heterogeneous Circulating
Tumor Cell Subpopulations
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-D,=37.1 (39.1) [37.6]
¥(C-0) = 2207 (2184)
Av(C-0)= 54 (43)

N\

The carbonyl complex OC—BeCO; has
been isolated in a neon matrix. The C—O
stretching frequency exhibits a very strong
blueshift with respect to free CO that is
much higher than in OC—BeO although

Pristine
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20y €50

O Lil site (36%, Li)
@ Li2 site (25%, Li)
O Li3 site (31.7%, Li)

In sharp contrast to other garnets, the
cubic Li;La;Zr,0,, preserved its structure
upon Lit/HT exchange in aqueous solu-
tions. Subsequent immersion in a 2m
LiOH solution gave reverse Lit/H*

Metal matters: Triporphyrin catalysts 1y,
and 1, efficiently catalyzed the reaction of
epoxides and CO, to form cyclic carbo-
nates. The turnover number and turnover
frequency reached 220000 and 46000 h—",
respectively, for 1y, and 310000 and
40000 h', respectively, for 1,,, thus rep-
resenting the highest values reported to
date for this type of reaction.

© 2015 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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1.108
(1.129)
[1.124]
............. He)
1842
(1.839)
[1.841] (1.386)
[1.385]
? -D, =288 (29.8) [28.8]
> V(C-0) = 2269 (2263)

AV(C-0) =116 (122)

the donor—acceptor bond is significantly
weaker. This is explained with the help of
a quantum chemical bonding analysis,
which also rationalizes the redshifts of the
isomers OC—BeCO; and OC—BeO.

Protonated

O Lil site (36%, Li)
® Li2 site (25%, Li + H)
O Li3 site (31.7%, H)
exchange, and the structure remained
unchanged. Thus cubic Li,;La;Zr,0,, has
the desired properties to be the solid
electrolyte in aqueous lithium batteries.

yg: M = Mg
170 M= Zn

R = O(CH,)sN*BusBr-

Separating subpopulations of cancer
cells: Circulating tumor cells (CTCs) are
inherently heterogeneous, and subpopu-
lations may exist with varying clinical
significance. A new device reads out
differential levels of magnetic nanoparti-
cle binding to profile subpopulations of
CTCs with varying levels of surface
expression, and provides a means to
profile the epithelial-to-mesenchymal
transition in patient CTCs.

Angew. Chem. Int. Ed. 2015, 53, 8—25


http://dx.doi.org/10.1002/anie.201406264
http://dx.doi.org/10.1002/anie.201408124
http://dx.doi.org/10.1002/anie.201409729
http://dx.doi.org/10.1002/anie.201409376
http://www.angewandte.org

Angewandte

imemationatedition. CEIMIE

Smart control: A new conceptual frame-  NeHATITIEN JLIAAI[ T4 @
= g

work for the integration of multiple flow

O§-NH Ny O
7’ T chemistry operations and downstream R. J. Ingham, C. Battilocchio, [!'i\
4‘n>try processing methods is described. Real- D. E. Fitzpatrick, E. Sliwinski,
time data sharing between devices ena- J. M. Hawkins, S. V. Ley* _____ 144-148
/:- Engineering bles the construction of complex bench-
I i top machine-assisted synthesis platforms. A Systems Approach towards an
| The concept is applied to the synthesis of Intelligent and Self-Controlling Platform
2-aminoadamantane-2-carboxylic acid, for Integrated Continuous Reaction

incorporating three chemistry steps and ~ Sequences
three workup steps into a single system.

Metal-Organic Frameworks

D. Feng, K. Wang, J. Su, T.-F. Liu, J. Park,
Z. Wei, M. Bosch, A. Yakovenko, X. Zou,
H-C.Zhou* _____ 149-154

A Highly Stable Zeotype Mesoporous )
Zirconium Metal-Organic Framework
with Ultralarge Pores

B-cristobalite

Topological rationalization is used to eclipsed configuration (D;, nodes; light-
design a zeotype mesoporous Zr metal-  blue bar), an mtn network is formed. A
organic framework. When tetrahedra 60° rotation between tetrahedra gives
(orange; see picture) with [M;0(COO)] a staggered configuration with D;,con-
nodes and tridentate benzene-1,3,5-tri- nected nodes (dark-blue bar) and a
carboxylate faces are connected in an [-cristobalite network.

Geometrically dictated: Due to the geo- Self-Assembly

metrically restricted number of possible

structures, the intermediates of self- D. Fujita, H. Yokoyama, Y. Ueda, S. Sato,
assembly are rather relatively ordered than M. Fujita* 155-158

a chaotic mixture of numerous species.

Two prominent metastable intermediates, Geometrically Restricted Intermediates in 1
Mjslie and Mgl,g, are well characterized the Self-Assembly of an M;,L,,

during the self-assembly of an M,L,, Cuboctahedral Complex

cuboctahedral complex.

MgL1e Mol s

Metastable Intermediates
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Full circle: Cyclo-1,4-phenylene-2',5"-thie-

nylenes (CPTs) have been synthesized as
H. Ito, Y. Mitamura, Y. Segawa, the first example of a thiophene-based,
K. ltami* 159-163 radially m-conjugated system. X-ray crystal
structures, UV-vis absorption and emis-
@ Thiophene-Based, Radial m-Conjugation:  sion spectra, and theoretical studies

Synthesis, Structure, and Photophysical revealed the unique structural and pho-
Properties of Cyclo-1,4-phenylene-2',5'- tophysical properties of CPTs based on
thienylenes their radial, cyclic m-conjugation.

Inside Cover

o8\

Capture the moment: In the molecule
[(n-C4Hg)4NJT[HCO;3], the bulky arms of
S. L. Ackermann, D. J. Wolstenholme,* the cations give rise to a hydrophobic host
C. Frazee, G. Deslongchamps, scaffold (see picture) that emulates the
S. H. M. Riley, A. Decken, substrate binding sites in carbonic anhy-
G.S.McGrady* ______ 164-168 drase enzymes, affording a unique

glimpse of an arrested intermediate in the
@ Crystallographic Snapshot of an Arrested  base-mediated binding and activation of
Intermediate in the Biomimetic Activation = CO,. [(n-C4H,),NJ*[HCO;]~ displays the
of CO, longest C—O(H) bond detected in any
uncoordinated hydrogencarbonate anion.

Photodynamic Therapy Excited! The title conjugates were pre-

pared and characterized. They present
J. Schmitt, V. Heitz,* A. Sour, F. Bolze,* high two-photon absorption (TPA) cross-

H. Ftouni, J.-F. Nicoud, L. Flamigni, sections as well as efficient singlet-oxygen
B.Ventura* ______ 169-173 generation, thus making them interesting
sensitizers for two-photon excited photo-

@ Diketopyrrolopyrrole-Porphyrin dynamic therapy.

Conjugates with High Two-Photon
Absorption and Singlet Oxygen
Generation for Two-Photon Photodynamic
Therapy

Photochemistry

Z. Liu, T. Liu, Q. Lin,* C. Bao,
L. Zhu* 174-178

Sequential Control over Thiol Click

Chemistry by a Reversibly Photoactivated =~ On demand: The reversible photoacti- sequence of events can be easily attained

Thiol Mechanism of Spirothiopyran vated thiol mechanism of spirothiopyran by using just one type of thiol click
confers spatiotemporal sequential control  photochemical reaction.

on the thiol click reaction. Thus, a specific
Back Cover

g8 @
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O 0 [Pd,(pmdba)s] 0 N NH
R (S)(CFa)5-tBUPHOX R H PR
BzN O/\% - » BN B \( NZ |N
toluene k/ > N
NR R NR R X
O NS
52-99% yield P
82-99% ee N N

The ’pipe’line: The title reaction allows the
synthesis of highly enantioenriched terti-
ary piperazine-2-ones. Deprotection and
reduction affords the corresponding ter-
tiary piperazines, which can be employed

Nanocluster supracrystals: By replacing
the H* counterions with Cst ions, octa-
hedral Ag,, nanocluster supracrystals are
obtained instead of the previously
reported rhombohedra. The faces of the
octahedral supracrystals can be further
customized to be convex or concave
simply by adjusting the Cs* concentra-
tion.

cat. (0.5 mol%)

H-Bpin (1 equiv)

0) R -

\\?/ = pinB/
H

Leave the metal out: A catalytic amount of
diazaphospholene effectively promotes

a hydroboration reaction of various
aldehydes and ketones under metal-free
conditions. Kinetic and computational

Icebreaker: Reported herein is the first
in situ identification of glycerol, the key
building block of all cellular membranes,
formed by exposure of methanol-based
interstellar model ices to ionizing radia-
tion in the form of energetic electrons.
These results provide compelling evi-
dence that the radiation-induced forma-
tion of glycerol in low-temperature inter-
stellar model ices is facile.

Angew. Chem. Int. Ed. 2015, 53, 8—25
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chiral imatinib analogues

for the synthesis of medicinally important
analogues including imatinib analogues.
Bz =benzoyl, PHOX = phosphinooxazo-
line, pmdba = bis (p-methoxybenzylide-
ne)acetone.

@ Concave Octahedron
¢ Octahedron

-1 ® Amorphous Film

=& Decomposition

0.4
DMSO Fraction

N. N
cat. = gy~ “p’ tBu
2 ]

R

studies show that the reaction mecha-
nism involves a o-bond metathesis
process occurring in a stepwise but nearly
concerted manner.
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Asymmetric Catalysis

K. M. Korch, C. Eidamshaus,
D. C. Behenna, S. Nam, D. Horne,
B. M. Stoltz* 179-183

Enantioselective Synthesis of a-Secondary
and a-Tertiary Piperazin-2-ones and

Piperazines by Catalytic Asymmetric

Allylic Alkylation

Supracrystals

Q. Yao, Y. Yu, X. Yuan, Y. Yu, D. Zhao,
J. Xie,* ). Y. Lee* 184-189

Counterion-Assisted Shaping of
Nanocluster Supracrystals

0-Bond Metathesis

C.-C. Chong, H. Hirao,*

R. Kinjo* 190-194

Metal-Free 0-Bond Metathesis in
1,3,2-Diazaphospholene-Catalyzed
Hydroboration of Carbonyl Compounds

Reaction Mechanism

R. I. Kaiser,* S. Maity,

B. M. Jones* 195-200

Synthesis of Prebiotic Glycerol in
Interstellar Ices
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Hydroamination /\4.\ 5.

Transition metal et |C| versus Erz::y Eaeltgl
J- Penafiel, L. Maron, alkene activation .C . alkgene sctlvatlon
S. Harder* 201-206 N /__
Early Main Group Metal Catalysis: How Organometallic catalysis or organo- catalytic transformations the main group
Important is the Metal? catalysis? Although alkene activation by metal does not play a role, whereas in
transition metals is well-established, other processes the presence of a highly
electrostatic activation by early main Lewis acidic metal is crucial.

group metals is less effective. In some

Connection of motions at different time-
Macrostate  scales: Slow motions alter the free ener-
A gies, and thus populations, of protein
side-chain conformations, which them-
selves interconvert on much faster time-
l Tex T scales. The detection of these motions

was enabled by advancements in relaxa-

tion dispersion experiments, that allow
<<Tex <<Tex

Protein Dynamics

C. A. Smith, D. Ban, S. Pratihar, K. Giller,
C. Schwiegk, B. L. de Groot, S. Becker,
C. Griesinger,* D. Lee* 207-210

Population Shuffling of Protein
Conformations

Macrostate  the measurement of motions as fast as
B 3.4 ps.

Natural Product Synthesis Four candidate stereostructures of the
marine octaketide ascospiroketal A were

S. Chang, S. Hur, R. Britton* _ 211-214  synthesized. The concise and highly ste-
reocontrolled Ag'-promoted cyclization

Total Synthesis of Ascospiroketal A cascade involves an oxetanyl ketochloro-
Through a Ag'-Promoted Cyclization hydrin to access the entire tricyclic core of
Cascade the natural product in one step. These

syntheses also establish the full stereo-
chemistry for the ascospiroketal natural
products.

Me . 4
Olefin Metathesis NHC-catalyzed B(pin) -------------2o- QP WPy~~~ Sm-catalyzed diastereoselective
enantioselective conjugate addition ketone reduction
MeO Mo-catalyzed ring-closing metathesis/

diastereoselective catalytic

M. Yu’ R.R. SChrOCk' (+)-neopeltolide hydrogenation with Pd(yC)
A H. Hoveyda"“ - 215-220 N Ny s Mo-catalyzed enantioselective
Mo-catalyzed @ ring-opening/cross-metathesis
Z-selective cross-metathesis/--

Catalyst-Controlled Stereoselective Olefin Pd-catalyzed cross-coupling & N\ A (N Ru-catalyzed Z-selective
cross-metathesis

Metathesis as a Principal Strategy in

Multistep Synthesis Design: A Concise Powered by olefin metathesis: The anti- catalytic processes were used to address
Route to (+)-Neopeltolide proliferative agent neopeltolide has been  every stereochemical issue. At the heart of
prepared by a diastereo- and enantiose- the synthesis lie various selective Mo-, W-,

lective route with a total of 28 steps and  or Ru-catalyzed metathesis reactions.
a longest linear sequence of 11 steps;
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Chemical
stability

Mechanical
stability

Two linkers of equivalent connectivity but
quite distinct torsional flexibility are used
to produce [2r,04(OH)(L1);¢(L2)o.]
(solvent), that combines both structural
and chemical stability in a metal-organic

COR?
R! corz * RNH,

CHCI,CHCl,, 35 °C
R'= Ar, vinyl, or methyl

R?= Ar or methyl

R®= Ar or cyclopropy!

2,3-Dihydropyrroles are obtained in high
yields and enantioselectivities through an
enantioselective ring-opening/cyclization
reaction of substituted cyclopropyl

ketones with primary amine nucleophiles

R3
L/Sc(OTf)s (10 mol%) & '
- S
+ i o N
LiCl (1.0 equiv) RI7* COR?
38 examples f

up to 98% vyield
up to 97% ee

framework. Such a combination is not
accessible for the single-linker isostruc-
tural phases. The resulting Zr-based MOF
has three-dimensional channels and

a high surface area of 4184 m?g~".

R2

L:R= 2,4,6-/PF3C6H2

under mild reaction conditions. This
method also provides an effective proce-
dure for the kinetic resolution of
2-substituted cyclopropyl ketones.

e L 0 O O
R2 NC) R2 N@ R? N/’) R? NC) R2 N%
, N@ 5 NRW L N‘éw E N-R1 L NR* Totally available ef f ective surface
, Surface Entrapping and Directing L m»

Utilizing the entrapping and directing
effects of a nanocarbon graphitic surface,
ionic liquids without cross-linkable
groups, which were believed to be unable
to be charred under pyrolysis conditions,
could form a graphitic layer endowed with

highly tailorable surface properties. B, N
(blue dots), and C were confirmed to
share same hexagonal rings, which pro-
vided more designable electronic proper-
ties.

[PACI(PhCN),] (5 mol%)

CuCl,*2H,0 (5 mol%), AgNO, (5 mol%)

OAc

(]
-

R

AcOH/Ac,0/MeNO, (10:5:3) R

OAc

35°C, O, (1 atm)

Catalytic amounts of nitrite were found to
enable the carbon-oxygen bond-forming
reductive elimination from unstable alkyl
palladium intermediates. Dioxygenated
products could be obtained from alkenes

Angew. Chem. Int. Ed. 2015, 53, 8—25

in high yields, employing molecular
oxygen as the terminal oxidant. Insight
into the C-O bond forming reductive
elimination was obtained using
¥0-labeling experiments.
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S. B. Kalidindi, S. Nayak, M. E. Briggs,

S. Jansat, A. P. Katsoulidis, G. J. Miller,

J. E. Warren, D. Antypoy, F. Cora, B. Slater,
M. R. Prestly, C. Marti-Gastaldo,
M. ). Rosseinsky* 221-226
Chemical and Structural Stability of
Zirconium-based Metal-Organic
Frameworks with Large Three-
Dimensional Pores by Linker Engineering

Asymmetric Catalysis

Y. Xia, X. H. Liu,* H. F. Zheng, L. L. Lin,
X. M. Feng* 227-230

Asymmetric Synthesis of
2,3-Dihydropyrroles by Ring-Opening/
Cyclization of Cyclopropyl Ketones Using
Primary Amines

Nanocarbon—-lonic Liquid Composites

Y. Ding, X. Sun, L. Zhang, S. Mao, Z. Xie,
Z. Liu, D. S. Su* 231-235

Entrapping an lonic Liquid with
Nanocarbon: The Formation of
a Tailorable and Functional Surface

®

Palladium Catalysis

Z. K. Wickens, P. E. Guzmén,
R. H. Grubbs* 236-240
Aerobic Palladium-Catalyzed
Dioxygenation of Alkenes Enabled by
Catalytic Nitrite
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Boc

Homogeneous Catalysis /‘N
A
Z >N

Bn

Zn(OThH,/M

J. N. Zhao, B. Fang, W. W. Luo, X. Y. Hao, R*
X. H. Liu, L. L. Lin,

X. M. Feng*

THF, -45 °C

241-244

Enantioselective Construction of Vicinal
Tetrasubstituted Stereocenters by the
Mannich Reaction of Silyl Ketene Imines
with Isatin-Derived Ketimines

Getting crowded: The title reaction has
been realized using a chiral N,N'-dioxide/
Zn" complex as the catalyst. A variety of -
amino nitriles containing congested vici-
nal tetrasubstituted stereocenters were
obtained with excellent outcomes. A pos-

Low-Coordinate Metal Centers

C. G. Werncke, P. C. Bunting, C. Duhayon, ',‘ KCs

J.R. Long,'S. Bontemps,* Fe  18-crown6
S. Sabo-Etienne* 245-248 RoN NRy |
Two-Coordinate Iron(l) Complex trigonal

[Fe{N(SiMe;),},]": Synthesis, Properties,

and Redox Activity
I, I, 1ll, Iron: The linear two-coordinate
iron(l) complex [Fe{N (SiMe;),},]” is iso-
lated in high yield through the reduction
of either [Fe{N(SiMe;),},] or [Fe{N-

micro/nanocrystals
. — L

Sonocrystallization

D.-K. Bucar,* ). A. Elliott,*
M. D. Eddleston, J. K. Cockcroft,

W. Jones 249-253

Sonocrystallization Yields Monoclinic
Paracetamol with Significantly Improved

Compaction Behavior paracetamol

macrocrystals

steric bulk
Carbohalogenation

+ R\(C TBS (1:1; 2.5-10 mol%)
_—

K*{18-crown-6}

Fe'

linear

i Q
BocHN g'CN M~R {
~% R* ot‘\ .__‘/\\v‘ e}

R'g | =0 N\H,O_ -0, N
N PH H Pn
Bn 1

34 examples

up to 98% yield

>19:1d.r., 99% ee

sible transition state has been proposed
to explain the origin of the asymmetric
induction. Boc = tert-butoxycarbonyl,
TBS = tert-butyldimethylsilyl, Tf=tri-
fluoromethanesulfonyl.

RoN( oo
F e K ]

—I/RZN \"‘"

Fe'l
(0\
0.5 1, X RoN_ P
el K|
R2N 0.0

o/
(SiMe;),},(PCy;)]. One- and two-electron
oxidation by reaction with |, affords the

corresponding iodo iron(ll) and diiodo
iron(l1l) complexes.

Compact discs: Experimental compaction
and finite element analysis have shown
that the poor compaction properties of
paracetamol can be improved through
sonocrystallization. The superior tableta-
bility is attributed to the enhanced
capacity of the solid to plastically deform
and the increased cohesive interactions

betWee its pa|t|C|eS.
&YX

x || _Pd(Q-Phos), Pd 50 °C __>50Cc
C. M. Le, P. ). C. Menzies, D. A. Petrone, @:Y PhMe Csp?-X cts»trans
* - isomerization
M. Lautens 254-257 Y cis-selective trans-selective

Synergistic Steric Effects in the
Development of a Palladium-Catalyzed
Alkyne Carbohalogenation:
Stereodivergent Synthesis of Vinyl Halides

Bulk makes it E-Z: By exploiting the
synergistic steric effects between sub-
strate and catalyst, an intramolecular Pd-
catalyzed alkyne carbohalogenation can

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

28 examples, up to 93% yield
up to >95:5 cis-selective, up to 9:1 trans-selective

be realized. This reaction provides access
to tetrasubstituted vinyl halides from the
corresponding aryl halides.
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Lignin depolymerization: A two-step through treatment with metallic zinc
approach comprising the selective aerobic  affords functionalized small molecules.
oxidation of the benzyl alcohols of lignin ~ These products will be useful building
using DDQ/tBUONO/Q, followed by blocks for the preparation of biomass-
cleavage of the 3-O-4 linkages of lignin derived fine chemicals and materials.

PrMgCI-LiCI 3

electrophile —p - @ l @

Synthesis in flow: A flow system has been  Furthermore, two multistep continuous-
developed that enables a rapid halogen flow processes including either a halogen
exchange in the copper-catalyzed Finkel-  exchange/amidation or a halogen

stein reaction of (hetero)aromatics. A exchange/Mg—I exchange/nucleophilic
broad scope of iodo compounds was addition sequence were established.

prepared in good to excellent yields.

Bowled over: Oxidation of the electron- cessive ring-closure led to the creation of
rich and bowl-shaped trichalcogena- a series of donor—acceptor-type (D-A)
sumanenes by Oxone resulted in highly [5-6-7] fused planar polyheterocycles,
efficient ring-cleavage of the flanking which show a strong red emission.

benzene at room temperature. The suc-

et | Co(OAc), 4H,0
T N N~ + ROH ——
X—= | H CI)_ Ag,0, base

40°Cor60°C

12h

Alcohols in action: A wide range of electron-poor substituents are tolerated in
alcohols and benzamide substrates func-  the title reaction. This practical reaction
tionalized with electron-rich or occurs under mild conditions.

up to 88% yield
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Linkages in Lignin

Flow Chemistry @

M. Chen, S. Ichikawa,
S.L.Buchwald* —____ 263-266

Rapid and Efficient Copper-Catalyzed @
Finkelstein Reaction of (Hetero)-

Aromatics under Continuous-Flow

Conditions

Arenes

X. Li, Y. Zhu, ). Shao, L. Chen, S. Zhao,
B. Wang, S. Zhang, Y. Shao, H.-L. Zhang,
X. Shao* 267 -271

Ring Reconstruction on

a Trichalcogenasumanene Buckybowl: A
Facile Approach to Donor—Acceptor-Type
[5-6-7] Fused Planar Polyheterocycles

C—H Activation

L.-B. Zhang, X.-Q. Hao, S.-K. Zhang,
Z.-). Liu, X.-X. Zheng, |.-F. Gong,
J.-L. Niu,* M.-P. Song* 272-275

Cobalt-Catalyzed C(sp?)—H Alkoxylation of @
Aromatic and Olefinic Carboxamides
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Ultrafast Extraction of Proteins from
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One ring binds them all: A bambusuril
macrocycle is able to selectively capture
a large number of different inorganic
anions in water. The high stability of the
resulting inclusion complexes is due to
multiple C—H---anion hydrogen bonding
interaction in the hydrophobic cavity of
the macrocycle.

KF (16 equiv)

Loy St

\_ S eCN

N / 00 20 °C:
16-72h

R =H, Me, F, Cl, Br

Excess oxidative fluorination of 2,2’
dipyridyl disulfides using a KF/Cl,/MeCN
system led to the formation of thirteen
new 2-pyridylsulfur chlorotetrafluoride
derivatives. These compounds were found

Proteins can be blasted out of intact
tissues and into the gas phase in less than
a millisecond with a picosecond IR laser
(PIRL). The proteins are desorbed by
impulsive excitation (DIVE) of intramo-
lecular vibrational states of water mole-
cules in the cell. PIRL-DIVE can be used to
extract significant amounts of proteins
ranging in size from a few kDa up to

F-, CI, CN,, 10, ReO,, Br, NOy, PF¢, BF,, I, ClO,
110 Lmol' «——>5.5x107 Lmol™

N2

X AgF (2 equiv) a
“ SFLCI neat RT\ “ s
N F4C 60-70°C: N Fs
15-72 h 11 examples

38-69% yields

to undergo further chlorine—fluorine
exchange reactions with silver(l) fluoride
enabling ready access to a series of
substituted 2-pyridylsulfur pentafluorides.

Ablation

k Control
— S .
5—
—

miz

i

cryo-trap
several MDa.
N R R RR CI R
R R Xyl S NHC Bphy JSi JSi Xyl
R-SIS|  NHCT > N=C Jee.  SpoT  N=C{ Be=6¢ Sc=N
G Xy s xyl si s
R CI Rt  RR

Geed up germanium: A multiply func-
tionalized digermene is obtained under
very mild reaction conditions from an N-
heterocyclic carbene (NHC)-coordinated
germanium(ll) precursor. Both the imino

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

and chloro functionalities are tolerated
throughout the entire synthetic route. The
starting material can be regenerated by
the re-addition of the NHC.
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One for all, all for one: The combined
immobilization of the tryptophan-7-halo-
genase RebH, a flavin reductase, and an
alcohol dehydrogenase as a cross-linked
enzyme aggregate leads to a solid multi-
functional biocatalyst that can be used for
an easily scalable regioselective synthesis
of C7-halogenated tryptophan on a gram
scale.

Synthesis with laughing gas: Triazenes
can be obtained by the reaction of N,O
with secondary lithium amides and
Grignard reagents. The new synthetic
method allows access to triazenes with
alkenyl and alkynyl substituents at the
1-position. Some of the alkynyl triazenes
show selective anticancer activity in cell
cultures.

\

L J
NCL/EPL: H&

peptide 1 )Luj\'papﬁdez

1) Desulfurization
2) hv

o NH, traceless

o .
Ala at ligation site
peptide 1 )I\SR 9

TCEP peptide 1 )LOH

Angew. Chem. Int. Ed. 2015, 53, 8—25

Opposites united: Superconductivity and
ferromagnetism are antagonistic phe-
nomena, and their coexistence is
extremely rare. In [(Li,_,Fe,)OH]-
(Fe;_,Li,)Se superconductivity emerges in
iron selenide layers at 43 K, while iron
atoms in hydroxide layers exhibit ferro-
magnetic ordering at 10 K and generate
a spontaneous vortex phase.

«NH
*HaN 0
[¢]
NaBr 100 % conversion
H0724 Scalable
Bsie up to gram scale
Br
cross-linked ~NH
enzyme
aggregate
ggreg HaN
[¢]
. /R N
LiN
\
R"

Lithium dialkylamide
+
N,O >
Laughing gas
+
RMgX
Grignard reagent

y, Triazenes
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U. Pachmayr, F. Nitsche, H. Luetkens,

S. Kamusella, F. Briickner, R. Sarkar,
H.-H. Klauss, D. Johrendt* __ 293 -297
Coexistence of 3d-Ferromagnetism and
Superconductivity in

[ (Lir_,Fe,)OH](Fe;_,Li))Se

Enzymatic Halogenation

M. Frese, N. Sewald* 298 -301

Enzymatic Halogenation of Tryptophan on
a Gram Scale

Nitrous Oxide

C. Kiefer, T. Riedel, P. J. Dyson,
R. Scopelliti, K. Severin®* ___ 302-305

Synthesis of Triazenes with Nitrous Oxide

Fishing ligation products: Following a new WNCITZR® LI A I NNFL 1]

method for traceless ligation, desulfuri-
zation, and purification, synthetic pep-
tides equipped with photocleavable biotin
are used in native chemical ligation (NCL)
and expressed protein ligation (EPL)
reactions. Pure, tag-free ligation products
were obtained with a minimal time
expenditure and used in an NCL-based
synthesis of full-length human tau pro-
tein.

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

O. Reimann, C. Smet-Nocca,
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Traceless Purification and Desulfurization
of Tau Protein Ligation Products
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Natural Product Synthesis
S. Kriiger, T. Gaich* 315-317

Enantioselective, Protecting-Group-Free
Total Synthesis of Sarpagine Alkaloids—A

Ph
|
@—@—7 - M
- Ph

active
catalyst

Oxidation

Reduction

T2+

Ph

|
S-ct—m
oS Ph
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catalyst

[M]: Ru(p-cym)Cl,

OH
BN +  orS__Swo
\)\/’.“ Z \"/

93% ee

Generalized Approach

DOI: 10.1002/anie.201580114

A general synthesis of sarpagine alkaloids
proceeds through an eight-step sequence.

The enantioselective total synthesis of
(+)-vellosimine, (+)-N-methylvellos-
imine, and (+)-10-methoxyvellosimine

Under control: Both monomeric and
dendritic (see picture) ferrocenylphos-
phane ruthenium(ll) catalysts were rever-
sibly switched off and on by chemical
oxidation and reduction during isomer-
ization of the allylic alcohol 1-octen-3-ol.
This outcome is mainly due to electronic
communication between the redox-active
unit and the catalytic center. Such redox
control could facilitate the development of
catalysts with orthogonal activity for dif-
ferent substrates.

Sarpagine Alkaloids

has been accomplished without using
protecting groups. A “privileged inter-
mediate” is generated in the last step,
from which all other members of the
alkaloid family can be synthesized.

Flashback: 50 Years Ago...

-.(I?,ichard Kuhn et al. reported on the
stable triradical 1,3,5-tris-(1,5-diphenyl-
verdazyl-3-yl)benzene, which contains
ten conjugated six-membered rings and
three unpaired electrons per molecule.
Paramagnetic susceptibility and EPR
measurements were used to confirm the
radical nature of the compound, and it
was noted that, unlike related biradicals,
its electron spin remained unchanged
down to 77K.

Klaus Hafner et al. discussed the syn-
thesis of pentaleno[2,1,6-def]heptalene.

22 www.angewandte.org

This molecule is a nonbenzenoid isomer
of pyrene and can be described as either
two pentalene and two heptalene units,
or two azulene systems. The compound
was of interest for investigating the
connection between structure and aro-
maticity, however it was found that,
despite its 4n w electrons, the compound
was inert toward electrophilic reagents.

The issue also contained several Reviews
on, at that time, contemporary topics in
organic chemistry. Wolfgang Kirmse
summarized the current knowledge of

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

the intermediates of a-elimination reac-
tions, including a discussion of radical
and organometallic (carbanion) inter-
mediates; Adolf W. Krebs discussed the
properties of cyclopropenium com-
pounds and cyclopropenones, which are
Hiickel aromatic (4n + 2) m-electron
systems; and Gert Kobrich detailed the
various possible mechanisms of elimina-
tion reactions from olefins.

Read more in Issue 1/1965.
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A lure for biomolecules: A palmitic acid
derivative functionalized with a maleimide
group serves to recruit sulfhydryl-con-
taining biomolecules to membranes (see

What's inside stays inside: The diffusion-
barrier performance of polymeric nano-
capsules, and thus their degree of loading,
depends on the interactions between the
polymer shell and the core material, which
can be expressed by the Hansen solubility
parameters. Using these parameters, in
particular the hydrogen-bonding parame-
ter dy, encapsulation efficiencies can be
predicted and capsules with high diffusion
barriers designed.

Angew. Chem. Int. Ed. 2015, 53, 8—25

i
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Now in 3D: Conventional 2D cell imaging
methods are limited in their ability to
associate specific information on the
sample composition with subcellular
structures. A new method, in which tilt-
series infrared tomography is used with
a standard benchtop infrared microscopy,
provides quantitative information on the
3D distribution of molecular components
based on the intrinsic contrast provided
by the sample.

il

FRET

AR

picture). The approach offers new possi-
bilities for the preparation of biologically
active liposomes and the manipulation of
living cells.

| e
encapsulation oo
rediction
e p—’ . ..

5 L)

Ty

A fold not observed before: The atomic-
resolution fibril structure of the AB1-40
peptide with the Osaka mutation (E22A),
which is associated with early-onset Alz-
heimer’s disease, differs substantially
from all previously proposed models. In
this complex structure the deletion muta-
tion is found in a P turn.

© 2015 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Information about the structure and
dynamics of biomolecules can be
obtained from paramagnetic effects. A
lanthanoid tag can be attached to

a reporter protein, which binds and then
transmits paramagnetic information to
the target protein. This approach provides
access to a large number of paramagnetic
effects based on independent molecular
alignments in high-molecular-weight pro-
teins with unknown 3D structure.

Sensing, down to the wire: A facile
solution route provides ultrathin tungsten
oxide nanowires (see picture, left) which
can be aligned over a large area by the

TMS”\ ‘}'NR

mNBoc

Designed to be potent: An asymmetric
synthesis with an HF-driven N-acylimi-
nium cyclization as key step afforded (S)-
C>-branched [4.3.1] aza-amide bicycles as
a new class of highly potent and neuro-
trophic ligands for the psychiatric risk

strain
acceleration

No strain, no gain: Strain induces up to
10*fold rate acceleration of the [2+2]
cycloaddition—retroelectrocyclization
reaction between tetracyanoethylene and
dibenzo-fused cyclooctynes relative to
unstrained systems. A rare example of

© 2015 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Langmuir-Blodgett technique (middle).
The aligned tungsten oxide nanowire thin
films exhibit excellent sensitivity to H, at
room temperature (right).
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> 280 x affinity
improvement

Neurotrophic
activity

factor FKBP51. High resolution cocrystal
structures confirmed the importance of
the polar (S)-C* substituents, which led to
a more than 280-fold affinity increase.
TMS =trimethylsilyl.

chiral
butadienes

a chiral, configurationally stable buta-1,3-
diene was isolated. The activation barrier
to racemization was determined experi-
mentally to be up to 26 kcalmol~' at

298 K.
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® First catalytic enantioselective
Abramov reaction

® Complementary to the

O OH OEt established Pudovik reaction
109 Ar 2 @-OEt ® Mild reaction conditions
+ OO n ® High yields
0 ® High enantioselectivities
TMSO, OEt  Ar=35-(CF3);CqHy 9
f’ (5 mol%)
OEt 1.859,98%, 97.5:25e.r.

A chiral disulfonimide catalyst is used to
achieve the first catalytic enantioselective
Abramov reaction. Several functionalized
a-hydroxy phosphonates were synthe-
sized in good yields and with excellent

The tailor-made diborene |iPr-(iPr) B=B-
(iPr)-1iPr features an extremely electron-
rich B-B double bond making it one of the
most powerful neutral organic reductants
known to date (E;,=—1.95V). Its reduc-
ing power was successfully exploited in
the synthesis of a very rare boron-centered
radical-anion radical-cation pair by one-
electron reduction of a borole,
MesBC,Ph,. liPr=1,3-diisopropylimida-
zol-2-ylidene.

Supporting information is available
on www.angewandte.org
(see article for access details).
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picture (front or back cover, and inside
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enantiomeric ratios of up to >99:1. The
process was shown to be scalable and up
to 1 g of starting material could be
employed under mild reaction conditions.

Eyp=-1.95V SET Eqp=-1.69V
: Ph Ph
I'Pr, /Pr T
- B=B i Ph~>g”~Ph
r r ;
Mes
ot
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