The supramolecular assembly ...

.. of helical polymers, namely poly(aryl acetylenes), with monovalent metal cations
(Li*, Na*, and Ag*) leads to a number of different macroscopically chiral
nanostructures, such as nanospheres, nanotubes, toroids, and gels, with the capacity
to encapsulate a variety of organic and inorganic substances. The cover picture
illustrates this fruitful “chemical tornado”, which is presented by F. Freire, R.
Riguera, et al. in their Communication on page 13720.

Surface Chemistry

In their Communication on page 13690 ff., T. Scha-
fer etal. investigate the transfer of vibrational
energy in collisions of an NO molecule with a gold
surface. The studies were made possible by the
development of new optical pumping and orienta-
tion methods.

Nucleic Acid Modifications

y|Structure-specific nucleic acid junction binders

based on a triptycene scaffold which significant
stabilize DNA and RNA three-way junctions are
describe by D. M. Chenoweth and S. A. Barros in
their Communication on page 13746 ff.

Electrolytes

P. Jena et al. investigate halogen-free superhalo-
gens and their use as electrolytes in their Commu-
nication on p. 13916 ff. Li(CB;;H,) is shown to be
the most promising candidate.
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... We should not only honor the history of chemistry by~ T. CGeelhaars ______ 13626-13627
commemorating anniversaries, but also acknowledge it as
one of our disciplines. According to Wilhelm von Hum- Chemistry: Interdisciplinary and

boldt, it is only knowledge of the history of chemistry that  International—and with a Sense of
gives us the best prerequisites for shaping the future of History
chemistry—from a stronger interdisciplinary and an

A
4 international perspective ...
' Read more in the Editorial by Thomas Geelhaar.

Spotlight on Angewandte's Sister Journals 13648 -13651

“My biggest inspiration is nature. Dongyuan Zhao —____ 13652-13653
My favorite time of day is the evening ...”

This and more about Dongyuan Zhao can be found on

page 13648.
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Peng-Fei Xu, Wei Wang

Thiyl radicals at play: Thiyls are significant
free-radical intermediates both in biology
and chemistry. The recent search for new
enantioselective methods in radical
chemistry has led to the inclusion of these
radicals in the toolbox of chiral organo-
catalysts.
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Bend it like Bredt: Bredt's rule, developed
over a 100 years ago based on simple
terpenes, states that the terminus of an
olefin cannot exist at the bridgehead
position of a bridged bicyclic system. For
the first time, complex natural products
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tial anti-Bredt systems are reviewed and
evaluated, yet should they be considered
anti-Bredt candidates at all?
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The transfer of vibrational energy in
collisions of an NO molecule with a gold
surface proceeds by electron transfer.
Thanks to new optical pumping and
orientation methods, all molecular
degrees of freedom important to this
process can be controlled. The probability
of the electron-transfer reaction is
enhanced by increased translational and
vibrational energy as well as by proper
orientation of the reactant.

N(ergy) rich: Several metals, such as
main-group, transition, and rare-earth
metals, react with silver azide in liquid
ammonia as the solvent giving the corre-
sponding metal azides. For the first time,
Sn(N;), and Eu(Nj;), as well as their
ammonia complexes were synthesized. In
addition, ammine complexes of Mn and
Ho azide are reported (see structure of
[Ho, (1-NH3)5(NH;3) 0] (N3)3-1.25 NH3;
green Ho, blue N, white H).

Population
Population

1.3 5 7 9 1 1
Vibrational State

) |-

3 5 7 9 1
Vibrational State

§@

“
-
©5

Add in to tin: Tin can readily accommo-
date more ligands than necessary to
complete its Lewis octet. This ability
allows it to host six carbon ligands to give
the first hexaaryltin (V) compounds of
type [Sn(2-pyR)¢]*~ (see figure). The intra-
molecular coordination of the Li* coun-
terions stabilizes the reactive

dianion.

Toxoplasma gondii

Good news for cat lovers! A glycosyl-
phosphatidylinositol (GPI) glycan resem-
bling an antigen on the parasite T. gondii
was synthesized and immobilized on

Angew. Chem. Int. Ed. 2014, 53, 13629 —13644

Chemical
Synthesis

Diagnosis

a microarray. This setup can be used to
diagnose toxoplasmosis. Latent and acute
toxoplasmosis can be readily distin-
guished.

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

, Weinheim
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Communications

Surface Chemistry

N. Bartels, B. C. Kriiger, D. J. Auerbach,
A. M. Wodtke, T. Schifer* 13690-13694

Controlling an Electron-Transfer Reaction
at a Metal Surface by Manipulating
Reactant Motion and Orientation

vs ©

Frontispiece

Metal Azides

T. G. Miiller, F. Karau, W. Schnick,*
F. Kraus* 13695-13697

@

A New Route to Metal Azides

Main-Group Chemistry

I. Schrader, K. Zeckert,*

S. Zahn* 13698 -13700

@

Dilithium Hexaorganostannate(IV)
Compounds

Diagnostic GPI

S. Gétze, N. Azzouz, Y.-H. Tsai, U. GroR,
A. Reinhardt, C. Anish, P. H. Seeberger,
D. Varén Silva* 13701-13705

Diagnosis of Toxoplasmosis Using
a Synthetic Glycosylphosphatidylinositol
Glycan
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Bonding Theory

D. G. Fleming, . Manz,* K. Sato,
T. Takayanagi* 13706-13709

Fundamental Change in the Nature of
Chemical Bonding by Isotopic
Substitution

Enzymatic Mechanisms

S. Bui, D. von Stetten, P. G. Jambrina,
T. Prangé, N. Colloc’h, D. de Sanctis,
A. Royant, E. Rosta,
R. A. Steiner* 13710-13714
Direct Evidence for a Peroxide
Intermediate and a Reactive Enzyme—
Substrate—Dioxygen Configuration in

a Cofactor-free Oxidase

Noble-Gas Compounds

K. Radan,* E. Goreshnik,
B. Zemva 13715-13719
Xenon(l1) Polyfluoridotitanates(IV):
Synthesis and Structural Characterization
of [Xe,F;]* and [XeF]* Salts

Chiral Nanostructures

S. Arias, F. Freire,* E. Quifiod,
R. Riguera* 13720-13724

Nanospheres, Nanotubes, Toroids, and
Gels with Controlled Macroscopic
Chirality

Front Cover
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vibrational bonding

van der Waals bonding

You might think they are the same but in
fact they are different. Ab initio calcula-
tions reveal a fundamental change from
van der Waals bonding of the heavy

Peroxide intermediate: X-ray crystallogra-
phy supported by in crystallo Raman
spectroscopy and QM/MM methods
reveals that the archetypical cofactor-free
uricase catalyzes urate degradation via

a C5(S)-peroxide intermediate. X-rays
break the peroxide C5—OO(H) carbon-
oxygen bond releasing dioxygen in situ,
affording exquisite insight into the reac-
tants’ configuration leading to the peroxo
intermediate.

isotopomers BrHBr, BrDBr, BrTBr, Br*HBr
(left) to vibrational bonding of the lightest
isotopomer BrMuBr (right).

Stronger together: The molecule TiF, is
unable to efficiently remove fluoride from
XeF,. However, at elevated temperatures,
the large polytitanate species formed have
an enhanced fluoride affinity, comparable
to that of the strongest Lewis acids.
Thermal reaction between XeF, and TiF,
afforded colorless crystals the Xe'' species
[Xe,F;5][TigFs;] (see picture) and [XeF],-
[TigFsg] which were isolated and structur-
ally characterized.

Chiral nanostructures

Everything under control: Nanospheres,
nanotubes, toroids, and gels are gener-
ated by the controlled aggregation of
poly(aryl acetylenes) with left- or right-
handed helicity with monovalent metal

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

cations (Ag*, Lit, and Na%). The size and
helicity of the nanostructures can be
tuned, and the nanostructures were used
to encapsulate a range of organic and
inorganic substances.
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Attentionl... At ease... Liquid-crystalline
(LC) hybrid systems composed of inor-

Photosensitive Hybrid Materials
ganic nanoparticles grafted with photo- {7 \%\ A. Zep, M. M. Wojcik, W. Lewandowski,
sensitive azo compounds showed rever- = K. Sitkowska, A. Prominski,
sible melting into an isotropic liquid %%%% Vi

J. Mieczkowski, D. Pociecha,
under UV illumination (see picture). The % E.Gorecka* ____ 13725-13728

resulting change in the interparticle dis-
tance may enable the design of LC Phototunable Liquid-Crystalline Phases )
plasmonic materials with light-controlled Made of Nanoparticles

optical properties.

Only with Nat: Diarylethene molecules
are arranged into a well-ordered film on
Cu(117) through supramolecular assem-

Supramolecular Chemistry

T. K. Shimizu, J. Jung, H. Imada,

bly with the aid of NaCl co-deposition. YoKim* ___ 13729-13733
Interactions between molecular dipoles
and Na' cations are the driving force for Supramolecular Assembly through )

the superstructure formation. Interactions between Molecular Dipoles

and Alkali Metal lons

What's this bug? Probes with special Bacteria Identification @
Probes ," ., *

fluorescent characteristics are used to

+ Mix fabricate an array (F-array) for bacteria W. Chen, Q. Li, W. Zheng, F. Hu, G. Zhang,
Bsteris identification with the assistance of stat-  Z. Wang,* D. Zhang,*
& istical methods. Eight kinds of bacteriaare  X. Jiang* —_______ 13734-13739
discriminated successfully; even normal
bacteria and multidrug-resistant bacteria  Identification of Bacteria in Water by )

can be distinguished. The method is easy a Fluorescent Array
to perform, fast, and effective.

Flintensity

Data Analysis Bacterias
CH(CO,E), o Asymmetric Catalysis
=z NO, |\ . 0 f i
e | PN X.-P.Yin, X.-P. Zeng, Y.-L. Liu, F.-M. Liao,
\Rs R2 J.-S.Yu, F. Zhou, J. Zhou*  13740-13745
(X=CHor N)
Hz (balloon) Slin da 20 examples R Asymmetric Triple Relay Catalysis: )

up to 77% and 99% ee . . . . .
Enantioselective Synthesis of Spirocyclic

Oxindole-based spirocyclic indolines were  [1,5] electrocyclic reaction. This final step  Indolines through a One-Pot Process

prepared through a one-pot process that ~ was catalyzed by a bifunctional chiral Featuring an Asymmetric 65
involved the hydrogenation of nitroarenes,  tertiary amine that also featured a hydro-  Electrocyclization
ketimine formation, and an asymmetric gen bond donor moiety.
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Nucleic Acid Modifications

S. A. Barros,
D. M. Chenoweth* ______ 13746-13750

0

Recognition of Nucleic Acid Junctions
Using Triptycene-Based Molecules
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Asymmetric Catalysis

D. Qian, H. Hu, F. Liu, B. Tang, W. Ye,
Y. Wang, . Zhang* ___ 13751-13755

Gold(l)-Catalyzed Highly Diastereo- and

Enantioselective Alkyne Oxidation/
Cyclopropanation of 1,6-Enynes

Structure Elucidation

E. Gloaguen,* V. Brenner, M. Alauddin,
B. Tardivel, M. Mons,

A. Zehnacker-Rentien, V. Declerck,

D. ). Aitken* 13756-13759

Direct Spectroscopic Evidence of
Hyperconjugation Unveils the
Conformational Landscape of Hydrazides

Supramolecular Chemistry

H. Jedrzejewska, M. Wierzbicki, P. Cmoch,
K. Rissanen, A. Szumna* = 13760-13764

Dynamic Formation of Hybrid Peptidic

Capsules by Chiral Self-Sorting and Self-
Assembly
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Triptycene

Structure and function: A new class of
structure-specific nucleic acid junction
binders based on a triptycene scaffold
provides significant stabilization of DNA
and RNA three-way junctions (3W|s).

[L*AU'CI/AgSbFg (5 mol%)

Initial biological studies with these junc-
tion binders show promising cytotoxicity
in cisplatin-resistant human ovarian car-
cinoma cell lines and positive cellular

uptake.

+ mild oxidant

R! R2
| 8 g
(o] X

X = CHy, NMe

A
| + 2

N

o-

safe alternative to diazo species

Playing it safe: A highly enantioselective
oxidative cyclopropanation of 1,6-enynes
with cationic Au'/chiral phosphoramidite
catalysts provided convenient access to
densely functionalized bicyclo[3.1.0]-
hexanes with three contiguous quaternary

Neighborhood watch: IR spectroscopy of
hydrazides in the gas phase and in
solution has proved to be an efficient
probe of the conformation of the neigh-
boring nitrogen atoms. The large hyper-
conjugation-induced spectral shifts in the
NH stretch region enabled a series of
hydrazide model molecules to be confor-
mationally characterized.

Heterochiral sorting
(amino acid amides
and tripeptides)

i

©) ©
Homochiral sorting
(dipeptides and
tetrapeptides)

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

¢ ancillary element
for enantioselectivity

P1
Aut
ci

2
o ¥ i
S

5 [L*Au'Cl)

and tertiary stereogenic centers (see

scheme; up to 92% yield, e.r. 98:2).

Control experiments suggest that the

quinoline moiety in the oxidant plays an

essential role in the enantioselective
cyclopropanation.
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Artificial capsules based on f3-barrel
binding motifs have been obtained by
simultaneous and spontaneous processes
involving chiral sorting, selective tauto-
merization, diastereoselective induction
of inherent chirality, and chiral self-
assembly. The resulting capsules were
selectively formed as heterochiral or
homochiral assemblies for peptides with
odd and even numbers of residues,
respectively.
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Reversible & selective

MAGL deactivation CBy, CB,

receptors

5

(

® . OOy
—

1C50(2-AB) = 0.18 134 I1C50 (AEA) = 59 2t
K=0.4 28

M7 Therapeutic effects

levels of 2-AG ™ for multiple sclerosis

Reversibility is the key: The development
of a potent, reversible, selective and

in vivo active inhibitor of monoacylgly-
cerol lipase (MAGL), the enzyme respon-
sible for the inactivation of the endocan-

nabinoid 2-arachidonoylglycerol (2-AG),
validates, for the first time, the therapeutic
potential of MAGL for the treatment of
multiple sclerosis.

+QOF-= ot ;40
\_/ HoNemmeNH, 2 +§‘NH2 \_7/

The Cu(l)prit: A [2]rotaxane was produced
through the assembly of a picolinalde-
hyde, an amine, and a bipyridine macro-
cycle (blue rings) around a Cu' template
by imine bond formation in close-to-
quantitative yield. An analogous [3]rotax-

.‘})
RIS:red lake

color detail

Technical art history: Visible-to-near-
infrared reflectance imaging spectroscopy
(RIS) and X-ray fluorescence (XRF) imag-
ing spectroscopy were used as comple-
mentary chemical imaging methods to
provide a robust spatial distribution of

N0 DCE, 80 °C, 24h
N R

N:0>20:1 :
up to 99 % yield H
up to 98 % ee

A rhodium-catalyzed chemo-, regio-, and
enantioselective addition of 2-pyridones
to terminal allenes to give branched N-

allyl 2-pyridones is reported. Preliminary
mechanistic studies support the hypoth-

Angew. Chem. Int. Ed. 2014, 53, 13629 —13644

X
N [{Rh(cod)Cl},] Q
(l + R/\\’\ (R)-L N

A~

ane was obtained in excellent yield by
replacing the amine with a diamine, thus
showing the suitability of the system for
the construction of higher order inter-
locked structures.

RIS: underdrawing

XRF: Cu Ka

pigments. Hyperspectral RIS analysis
allowed the isolation of the preparatory
drawing from both the overlying original
paint of the artist and the inpaint of the
conservator.

@)

=
@
O

(R)-DTBM-MeObiphep, L

esis that the reaction is initiated from the
more acidic 2-hydroxypyridine form, and

the initial kinetic O-allylation product was
finally converted into the thermodynami-
cally more stable N-allyl 2-pyridone.

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

G. Herndndez-Torres, M. Cipriano,

E. Hedén, E. Bjorklund, A. Canales,

D. Zian, A. Felit, M. Mecha, C. Guaza,
C. ). Fowler, S. Ortega-Gutiérrez,

M. L. Lépez-Rodriguez* _ 13765-13770
A Reversible and Selective Inhibitor of @
Monoacylglycerol Lipase Ameliorates

Multiple Sclerosis
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Supramolecular Chemistry

C. ). Campbell, D. A. Leigh,*
. ]. Vitorica-Yrezabal,

S. L. Woltering 13771-13774

A Simple and Highly Effective Ligand @
System for the Copper(l)-Mediated
Assembly of Rotaxanes

Analytical Methods

K. A. Dooley, D. M. Conover,
L. D. Glinsman,
J. K. Delaney* 13775-13779
Complementary Standoff Chemical
Imaging to Map and Identify Artist
Materials in an Early Italian Renaissance
Panel Painting

Pyridone Allylation

C. Li, M. Kghny, B. Breit* = 13780-13784
Rhodium-Catalyzed Chemo-, Regio-, and
Enantioselective Addition of 2-Pyridones
to Terminal Allenes
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Bioorthogonal Chemistry

Y. Chen, C. M. Clouthier, K. Tsao, e WU o ol o
i S B o W G
M. Strmiskova, H. Lachance, o W)
N~ HS
J. W. Keillor* 13785-13788 oL
nonfluorescent dC10a-tagged

. . dimaleimide fluorogen POI
@)  Coumarin-Based Fluorogenic Probes for

No-Wash Protein Labeling

7
)

Labeling with FIARe: A coumarin-based
dimaleimide labeling agent bearing sub-

stituted maleimide groups was prepared.

Methoxy substituents were sufficient to

attenuate reactivity with glutathione with-

out adversely affecting reactivity with the

©

Stimuli-Responsive Materials

K. Zhang, X. Feng, X. Sui,
M. A. Hempenius,
G. J. Vancso* 13789-13793
(i) Breathing Pores on Command: Redox-
Responsive Spongy Membranes from
Poly(ferrocenylsilane)s Redox-active porous membranes were
synthesized from poly(ferrocenylsilane)
PFS-based poly(ionic liquid)s (see pic-
ture; pore formation using ammonia/

@ Electron Transfer

A. Mauracher, M. Daxner, S. E. Huber,
J. Postler, M. Renzler, S. Denifl,
P. Scheier,* A. M. Ellis* _ 13794-13797

Formation of Dianions in Helium
Nanodroplets

W o_20
K. Hwang, P. Wu, T. Kim, L. Lei, S. Tian, @) i&

Y. Wang, Y. Lu* 13798 - 13802 Ay
(:)—rA

@) photocaged DNAzymes as a General
Method for Sensing Metal lons in Living
Cells

7
G

The attachment of a photolabile protect-
ing group (PG) to a DNAzyme allows its
delivery into cells, where irradiation with
light restores its activity, thus allowing

13636 www.angewandte.org © 2014 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

intra-
cellular
labeling

@

0 min:

fluorescent
adduct

dithiol target tag (dC10a; red). This
kinetic selectivity enables the specific
fluorescent labeling of a protein of interest
(POI) in living cells through a fluorogenic
addition reaction (FIARe).

water). Reversible switching between
more open and more closed porous
structures, induced by oxidation and
reduction, was demonstrated.

Electron donation from He™ to fullerene
clusters inside liquid helium nanodroplets
has led to the production of doubly
charged anions. The evidence suggests
that the dianions are made by a concerted
two-electron transfer from He™, which is
a new way of making dianions that may be
applicable to other molecules and clus-
ters.

ry

0O <
P

®

temporal control over the sensing of
metal ions. F=fluorophore, Q=
quencher.
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2 elemental sulfur disproportionation

A three-component, metal-free reaction
gives 2-arylbenzothiazoles 3 through
a redox condensation from o-halonitro-
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Ten target species per sample can be
detected and ssDNA can be quantified
with a 100 fm limit of detection by using

speed up reaction. The technique offers

Bn—NH O
/s\
BnNH3* -0" Yo

V>0

ALE
ETE

G Target
© Beads

H- H
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U rFesd” ] [ Fesd” ] [ [FesSd,

The state of things: The Ni-L state of
[NiFe] hydrogenase was found to be an

IR spectra under light irradiation at 138—
198 K. This transition occurred when the

Angew. Chem. Int. Ed. 2014, 53, 13629 —13644

Acidic electrolysis: An ionic copper
amine-pyridine complex displayed
a hydrogen-generation rate constant (k)
of over 10000 s~ in pH 2.5 buffer solu-
tions. A turnover frequency of

7000 h~'cm~? and a Faradaic efficiency of
96 % were measured in an extended
controlled potential electrolysis experi-
ment at —0.90 V versus the standard
hydrogen electrode over two hours using

tal sulfur acts as both electron donor and
acceptor, generating its lowest and high-
est oxidation states: S?~ in 3 and S** in
benzenes 1 and benzylamines 2. Elemen-  sulfamate 4.

similar sensitivity to a well-stirred stan-
dard reaction in 60-fold less reaction time.
Alternately, for similar reaction time, it

a bead-based assay with electrokinetic co-  offers 5.3-fold higher sensitivity. (B)LE=
focusing of target molecules and beads to  (buffered) leading electrolyte; TE =trail-
ing electrolyte.

proximal [Fe,S,],2*/* cluster was oxidized,
but not when it was reduced. These
intermediate between the transition of the  results show that the catalytic cycle of
Ni-C and Ni-Sl, states according to the FT-  [NiFe] hydrogenase is controlled by the
redox state of its [Fe,S,],>*/* cluster.

© 2014 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Increasing Hybridization Rate and @
Sensitivity of Bead-Based Assays Using
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Control of the Transition between Ni-C @
and Ni-Sl, States by the Redox State of the
Proximal Fe—S Cluster in the Catalytic

Cycle of [NiFe] Hydrogenase
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0

Chiral Metal-Organic Frameworks
Bearing Free Carboxylic Acids for
Organocatalyst Encapsulation

Total Synthesis

S. Chu, S. Wallace,
M. D. Smith* 13826-13829
A Cascade Strategy Enables a Total
Synthesis of (—)-Gephyrotoxin

Colloids

H. R. Vutukuri,* A. Imhof,

A. van Blaaderen* 13830-13834

Fabrication of Polyhedral Particles from
Spherical Colloids and Their Self-
Assembly into Rotator Phases

Benzylation

P. A. Champagne, Y. Benhassine,
). Desroches,

J.-F. Paquin* 13835-13839

0

Friedel-Crafts Reaction of Benzyl
Fluorides: Selective Activation of C—F
Bonds as Enabled by Hydrogen Bonding
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Cascade
cyclization
—_—

The concise synthesis of (—)-gephyrotoxin
from L-pyroglutaminol involves a diaste-
reoselective intramolecular enamine/
Michael cascade reaction that forms two
rings and two stereocenters and generates

Two chiral carboxylic acid functionalized
micro- and mesoporous metal—organic
frameworks (MOFs) are constructed. The
mesoporous MOF functions as a host for
encapsulation of an enantiopure organic
amine by acid-base interactions. The
organocatalyst-loaded MOF is an efficient
and recyclable heterogeneous catalyst for
asymmetric direct aldol reactions, with
significantly enhanced stereoselectivity
relative to the homogeneous organo-
catalyst.

HO
(-)-Gephyrotoxin

a stable tricyclic iminium cation. A hy-
droxy-directed reduction of this inter-
mediate plays a key role in establishing
the required cis-configured decahydroqui-
noline ring system.

. St
Q90 sat sher ™
%2 sy SRS s
DO ("] D 3
QO N 4 b &
s t" a5 ass®™ @e 69 $°“\°
5. e F @ «;@6

Rotator phase

Polyhedral particles: Micrometer-sized
polymeric polyhedral particles can be
fabricated starting from spheres. The final
shape of the particles only depends on the
initial three-dimensional assembled

Polyhedral particles

structure of the spherical particles.
Charged rhombic dodecahedron particles
were further used for the formation of
three-dimensional rotator phases.

Me
X p-xylene (5 equiv) A
tBu/©/\ CH,Clo/HFIP (9:1) Bu | =
RT,6 h Me
[ X=F 87% conversion ]

X=Cl 0% conversion

Be selective! A Friedel-Crafts benzylation
of arenes with benzyl fluorides (see
example; HFIP=1,1,1,3,3,3-hexafluoro-2-
propanol) is proposed to proceed by

a mechanism involving activation of the

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

C—F bond through hydrogen bonding.
This mode of activation enables the
selective reaction of benzylic C—F bonds
in the presence of other benzylic leaving
groups.
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12-epi-hapalindole

12-epi-fischerindole

A Prins-type oxidative cyclization reaction
was used to accomplish the total synthe-

ses of a number of structurally diverse

natural products of the hapalindole family,

including hapalindoles Q and H. This
strategically novel and flexible approach

may facilitate biological studies of these

Q isonitrile | nitrile .
natural products and their analogues.
carbon nucleophile Nu
H Nu-BF3K or Nu-SiR; or Nu-H L
r. RYL o
X7 OR2 Ar;CCl, GaCls, 0 °C or RT X" R
X=0,8,NR 46 examples

Nu = aryl, vinyl, alkynyl, allyl, alkyl

A practical trityl ion mediated C—H func-
tionalization of ethers proceeds at ambi-
ent temperature with high chemoselec-
tivity and good functional-group toler-
ance. The method displays excellent regio-

chiral diene
XPhos
ArB(OH),

Compatible combinations of achiral and
chiral ligands and sequential rhodium/
palladium catalysis enabled highly enan-
tioselective domino reactions. The differ-
ence in rates of catalysis and minimal

N(R)EWG
R BA-H* R =
XQ\& v g B (cat) L -
= N R yield up to 98% N R
H ee up to 94% 21 examples

Breaking the aromaticity: The enantiose-
lective dearomatization of indoles with

allenamides is achieved through Brgnsted
acid catalysis. A range of 3,3-disubstituted

Angew. Chem. Int. Ed. 2014, 53, 13629 —13644

and diastereoselectivities for unsymmet-
ric ethers, thus stereoselectively yielding

highly functionalized trans-disubstituted
tetrahydrofuran, tetrahydropyran, dihy-
dropyran, and isochroman moieties.

up to 93% vyield
up to 98% ee

ligand interference confer control in the
domino sequence. The sequential 1,4-
conjugate arylation and C—N cross-cou-
pling provide access to enantioenriched
dihydroquinolinone building blocks.

indolines as well as indolenines is syn-
thesized in a highly chemo-, regio-, and
stereoselective manner.
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Alcohols by Hydrogen Bonding:
A SERS Study
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Synthesis of Axially Chiral Biaryls through
Sulfoxide-Directed Asymmetric Mild C—H
Activation and Dynamic Kinetic
Resolution
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Controlling tactic(s): The use of pyridine
alone as the organocatalyst of the ring-
opening polymerization (ROP) of a cyclic
O-carboxyanhydride resulted in atactic
poly(mandelic acid) (PMA), however,

a well-defined pyridine/mandelic acid
adduct enabled excellent control over the
ROP, providing highly isotactic chiral
PMA with an enhanced heat resistance.
T, = glass-transition temperature.

e
| | cat. [Rh]

Rodeo rhodium: Different natural product
skeletons can be obtained from the same
simple starting materials by using differ-
ent catalytic systems. The gold-catalyzed

Mild C-H activation

. o

Dynamic Kinetic
Resolution

Ph
= ]
Tg =91°C
~3
X i
s .
R1:— isoflavanone skeleton
=
(6]
z
$i
R = coumarin skeleton
i
Z>o

annulation of terminal alkynes and sali-
cylaldehydes yielded isoflavanones,
whereas the rhodium-catalyzed version
led to coumarin skeletons.

Efficient and generic enantioselective dis-
crimination of various chiral alcohols is
achieved by surfaced-enhanced Raman
scattering (SERS) spectroscopy. This
approach is label-free, does not employ
any chiral reagents, and may lead to the
development of novel enantiosensing
strategies.

Axially chiral
biaryls

| .O

Configurationally
unstable palladacycle

Pd makes it rotate: A C—H activation/
dynamic kinetic resolution method allows
access to axially chiral biaryls. The iso-
merization step is believed to occur via

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

a palladacyclic intermediate. Chiral
induction is achieved using the sulfoxide
motif as both “traceless” directing group
and chiral source.
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o) 0
R R. R pd"
or .
& RIR'B(OH),
2,6-DCBQ
for EWG for EDG acetone

Direct C—H functionalization of benzo-
quinone in water or acetone is now
possible with Pd catalysis. The reaction
can be controlled to afford either the
mono- or the disubstituted product, and
the difunctionalization includes the

Radical action: Regio- and stereoselective
chlorothiolation of alkynes is achieved
with an inexpensive and abundant iron
catalyst. The reaction simultaneously
installs chloro and sulfenyl moieties on
terminal and internal alkynes, providing
synthetically useful tri- and tetrasubsti-
tuted alkenes with excellent selectivity by
a radical pathway. The utility of the
reaction is shown by transformations of
the adducts using cross-coupling
reactions.

OH OH OR OMe
Yo COH O COH
OH ! OH |
AcHN® % AcHN™  :
HN\n/NHz HN\[rNHz
NH NH
Zanamivir laninamivir: R=H

CS-8958: R = n-C7H5CO

29
HO OPG —— 0] OPG

PGO PGO

A one-pot four-step procedure was devel-
oped for the synthesis of all eight
L-glycopyranosyl donors from the corre-
sponding 6-deoxy thioglycosides. Ir-cata-

Angew. Chem. Int. Ed. 2014, 53, 13629 —13644

o) O
Pd" R R=aryl,
heteroaryl,
RB(OH), cycloalkyl,
water or cycloalkene
o acetone 0

installation of two different groups in

a one-pot procedure. 2,6-DCBQ =2,6-
dichloro-1,4-benzoquinone, EDG = elec-
tron-donating group, EWG = electron-
withdrawing group.

R'-C=cC-
FeCl, cat. R! SR®
+ —_— —
toluene Cl
CI—\:/—SR3 25°C,12h

A

R' = aryl, alkyl, SiMes, SPh, CO,Et

R® = aryl, Me

A strategy to combat the flu: The anti-
influenza drugs zanamivir and laninamivir
(see structures) were synthesized in only
13 steps from inexpensive p-arabo-
ascorbic acid by the use of an organo-
catalytic Michael addition and a metal-
catalyzed anti-selective Henry reaction as
key transformations. This cost-effective,
straightforward, and efficient approach
enabled the synthesis of more than 3.5 g
of zanamivir.

L-galacto

L-manno

L-allo sph | Ltalo

4

L-gulo L-ido

L-altro

lyzed silylation (a) and C—H activation (b),
followed by a Fleming—Tamao oxidation
(c) and acetylation (d) led to highly
functionalized thioglycosides.
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BiVO,
P e, +aH" o,
STl
ﬁ _0“7%_0 0 éu\l—OH,
x—< >—\NH i 4,_® o I_/'- L//L

Light-driven oxidation of benzylamines to
aldehydes and imines with air at 25°C
with selectivities of more than 99% and
without sacrificial reagents is achieved by
a biomimetic hybrid photocatalyst. The
catalyst is obtained by chemisorption of
Cu(acac), onto BiVO, to form an O,-
bridged binuclear complex. The multi-
electron reduction of O, is induced by
visible-light irradiation. vb =valence
band, cb=conducting band.

starting stereodivergent (R,S)
materials synthesis

CsHi1

Me
tetrahydrocannabinol (1)
[all stereoisomers]

- same starting materials
- uniform synthetic sequence
- identical reaction conditions

(R.R)

No stereoisomer left behind: A concise
synthesis of tetrahydrocannabinol (THC)
is described that provides rapid and
controlled access to any stereoisomer of
the product, including the naturally
occurring stereoisomers A°-trans-THC

and A%cis-THC. By application of stereo-
divergent dual catalysis to the same set of
starting materials, all four isomers of THC
were obtained in five steps using a uni-
form synthetic sequence and identical
reaction conditions.

CI

precyanosporaside p-benzyne CCly 1 Et,0 OR
RO diradical ’O
i OR s X . AF
D ] 3@ || .reglo RO H
ks divergent EorR H CN
=6 -6 — ~ . J
more reactive side H*® or CI®| LiCl/Me,S=0O ls B-E

(Di)radical behavior: A close synthetic
mimic of an elusive bicyclic nine-mem-
bered enediyne is shown to spontaneously
rearrange into a transient p-benzyne dir-
adical. This diradical reacts both radically

Sc(OTf)s

Q )H(K (10 mol%)

The diastereoselective synthesis of
azepino[1,2-a]indoles is enabled by

a formal [5+42] cycloaddition approach.
The reaction presumably proceeds
through a Lewis acid catalyzed formal

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

—
<% j Rg®
R* formal

Cl

(by H abstraction) and ionically (by

Cl addition) at the same sterically exposed
C6 site, thus revealing its central role in
the biosynthesis of all monochlorinated
cyanosporasides A to F.

(o}
formal Q OMe
[5+2] N
pathway 18 examples
RS up to 92% yield
3 R up to 34:1 d.r.

[2+2]
pathway

e

[2+2] cycloaddition of an alkene with an
N-indolyl alkylidene $-amide ester to form
a donor-acceptor cyclobutane intermedi-
ate, which subsequently undergoes an
intramolecular ring-opening cyclization.
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Pe
cascade reaction N=
B*-H
+
1,4 addition/
alcohol elimination
R4

19 examples

up to 99% ee
Less aromatic: The title reaction between
indoles and quinone imine ketals was
achieved by the two tandem approaches
shown in the scheme. In both cases,

®

W(OEt)g (2.5-10 mol%)
RL R2 o BHA (3-12 mol%)
N + Ra&*/\OH 0. 20 o -
H R ,0, (20 mol%)
THF, 55 °C
rac 25-24h
2.3 equiv

The first enantioselective aminolysis of
2,3-epoxy alcohols involves the use of

a tungsten catalyst with a bis (hydroxamic
acid) (BHA) ligand. A sequential reaction

R® arylative dearomatization/

one-pot tandem reaction
B*-H, Hantzsch ester

transfer hydrogenation

15 examples H

all d.r.>95:5, up to 99% ee
enantiomerically pure indole derivatives
bearing an all-carbon quaternary stereo-
genic center were generated in high yields
and excellent stereoselectivities.

Halogen-free electrolytes: An in-depth
study based on first-principles calcula-
tions shows that the anions of commer-
cially available electrolytes for Li-ion bat-
teries are all superhalogens. With this
knowledge, several halogen-free super-
halogen electrolytes with comparable
characteristics are identified.

R1\N'R2 CR3
Oﬁ) R= tBu
R3" ™ TOH N .
HO R* oM ¢
N,OH
33 examples tBu
up to 95% ',
up to 95% ee BHA
CR3

process combining epoxidation and ring
opening (by kinetic resolution) provides
a new method for the preparation of
virtually enantiopure amino alcohols.

Porphyrin coordination: A 3-pyridyl-5,15-
diazaporphyrin Ni'" complex acts as

a bidentate metalloligand forming stable
metal complexes with Pt", Ru", and Rh!'

Angew. Chem. Int. Ed. 2014, 53, 13629 —13644

centers (see picture). Single-crystal X-ray
analysis confirms the formation of dative
bonds between the meso-nitrogen atoms
and the metal ions.
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Let’s see some ID: 2100 protein and
10000 peptide identifications (IDs) from
a Hela cell proteome digest were
obtained in a single 100 min capillary
zone electrophoresis (CZE)-tandem mass
spectrometry (MS/MS) analysis. These
results represent an almost tenfold
improvement in peptide and protein IDs
compared with previous single-shot anal-
yses using this technology.

‘fj A video clip is available as Supporting

Information on www.angewandte.org
(see article for access details).
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Delivering the goods: Encapsulating
liposomes are widely used for controlled
drug delivery. Nano-impact experiments
are employed for the electrochemical
attomolar quantification of the contents
of a vitamin C encapsulating liposome at
the single liposome level. Liposome sizing
and their picomolar concentration are
also determined in biological buffer in real
time.
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A non-metallic electrocatalyst: A three-
dimensional architecture of in situ formed
1D graphitic carbon nitride nanoribbons
on two-dimensional graphene sheets has
been prepared (see picture). The com-
pound is a highly efficient electrocatalyst
for the hydrogen evolution and shows

a low overpotential and an extremely large
exchange current density, which is even
larger than that of metal catalysts.

d“ 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.
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