Complex tricylic aziridines ...

Absorbance

faveléngth (nm

. can be prepared from simple pyrroles by UV irradiation. In their Communi-
cation on page 1499 ff., K. I. Booker-Milburn and co-workers show that the reaction
proceeds by a two-stage photochemical sequence that involves [2 + 2] cycloaddition
and rearrangement, and that the scale of the reaction can be increased using a
customized FEP flow reactor.

Insulin

A photocleavable linker was used to connect insulin
with an insoluble resin. In their Communication on
page 1404 ff., S. H. Friedman et al. show that light
pulses can be used to release insulin in a controlled
fashion.
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Manganese Oxides

In their Communication on page 1494 ff., S. V.
Ovsyannikov et al. describe a new perovskite-like
structure for Mn,O;, prepared under high-temper-
ature high-pressure conditions. This structure
contains Mn in three oxidation states within a
distorted octahedral framework.

Protein Engineering

D. Soll et al. describe in their Communication on
page 1441 ff. a synthetic tRNA that is accepted by
the E. coli ribosome. This selenocysteine tRNA
can be incorporated site-specifically into proteins to
study their function.
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Nicholas J. Turro, who was a pioneer of supramolecular
photochemistry and spin chemistry, died in November
2012. His research interests ranged from synthetic
organic chemistry, colloidal and interface chemistry,
chemical physics, magnetic resonance theory, and
reaction mechanisms, to materials and biological

Mark M. Green
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Cross-linked: The concept of phenotypic
screening with probes of fully functional-
ized small molecules (see picture) has
recently been introduced. This approach
significantly increases the efficiency and
success of target identification after the
screening campaign.
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nocabenes can be tuned easily by varia-
tion of substituents on the parent triazole.
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Minireviews

Into the cell: The development of small-
molecule lipid-bilayer anion transporters
for potential future use in channel
replacement therapy for the treatment of
cystic fibrosis, and in treating cancer by
perturbing chemical gradients within
cells, is currently an area of intense
interest. This Minireview looks at recent
developments in the design of small-
molecule transmembrane anion trans-
porters and focuses on the progress so far
in employing these compounds in
biological systems.

N. Busschaert, P. A. Gale* _ 1374-1382

Small-Molecule Lipid-Bilayer Anion
Transporters for Biological Applications

Reviews
payload < Drug Delivery
payload
—_— ﬁ N. Krall, . Scheuermann,
antibody DNA-encoded s

marker

Il ligand o _
library technologies % D.Neri* _ 1384-1402

Small Targeted Cytotoxics: Current State
On target: Antibodies have emerged as targeted constructs with improved prop-  and Promises from DNA-Encoded
promising vehicles for the targeted deliv-  erties and how DNA-encoded library Chemical Libraries
ery of potent cytotoxic agents to sites of  technologies will facilitate the discovery of
disease. This Review surveys how the use the necessary ligands (see scheme).
of smaller organic molecules can yield

Communications
p
hv | )
—> + é P. K. Jain, D. Karunakaran,
\\k S.H. Friedman* __________ 1404-1409
~9

Construction of a Photoactivated Insulin
Light controlled: A material that allows for  linked to an insoluble resin (green) Depot
insulin to be released in a controlled through a photocleavable linker (red).
fashion by using light was prepared. A Native insulin is released following a first-

Frontispiece

o\

subcutaneous reservoir of such materials  order process in response to pulses of
could allow for the non-invasive control of  light from an LED.
blood sugar. Insulin (blue in picture) was
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Climate science: When different salts
occurring in atmospheric particles com-
bine during a coagulation process and
interact with humid air, some reactions
can take place and modify the salt com-
position (see picture). The hygroscopicity
of certain salts favors the formation of

a liquid H,O film on the solid material.
The salts partially dissolve and the ions
can react with each other.

Humid air

N{'s @ COz

SO 4y NHi (g HCOs g N

NasSO4 (NHJNaSO,2H0 ) Nakco,

/\
Nag(CO3)(SO4); s) (NH,);SOy4 )

Particle surface

VS. / VS.
+
5~

Detailed arrangements: A new set of
zwitterionic quantum dots were synthe-
sized and used to study the influence of
microscopic charge arrangements on the
in vivo behavior of nanoparticles. Experi-
ments using cultured cells and live mice

In control: The computational study of the
title reaction catalyzed by the planar-chiral
4-(pyrrolidino) pyridine is reported (see
scheme). The resting state is a chiral
Brgnsted acid complex and the rate-
determining step involves a chiral base.
The catalyst controls the enantioselectivity
through a combination of stereoelectronic
effects and CH---O interactions.

Red ox power! DFT calculations have been
used to analyze the adsorption energy of
gold on high-valent doped CaO in terms
of iono-covalent, redox, and Coulomb
contributions (see picture). Surprisingly,
the dominant energy contribution origi-
nates from redox processes between the
dopant and the adsorbate Au, not from
the Coulomb interaction of charged spe-
cies as currently presumed.

Angew. Chem. Int. Ed. 2013, 52, 13391354

demonstrate that the microscopic
arrangement of surface charges strongly
influences nonspecific binding, clearance
behavior, and in vivo transport of nano-
particles.
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Raman Spectroscopy

P. Vargas Jentzsch, V. Ciobotd, P. Résch,
. Popp* 1410-1413

Reactions of Alkaline Minerals in the
Atmosphere

Nanoparticle Surface Chemistry

H.-S. Han, ). D. Martin, ). Lee,

D. K. Harris, D. Fukumura, R. K. Jain,

M. Bawendi* 1414-1419
Spatial Charge Configuration Regulates
Nanoparticle Transport and Binding

Behavior In Vivo

Computational Chemistry

O. Pattawong, T. ). L. Mustard,
R. C. Johnston,
P. H.Y. Cheong* 1420-1423
Mechanism and Stereocontrol: ()
Enantioselective Addition of Pyrrole to

Ketenes Using Planar-Chiral

Organocatalysts

Ul

A Gold Redox Chemistry

J. Andersin, ). Nevalaita, K. Honkala,*

H. Hikkinen 1424 -1427

The Redox Chemistry of Gold with High- ()

Valence Doped Calcium Oxide
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G-Quadruplexes

M. Nikan, M. Di Antonio, K. Abecassis,
K. McLuckie,

S. Balasubramanian* 1428 - 1431

An Acetylene-Bridged 6,8-Purine Dimer as
a Fluorescent Switch-On Probe for Parallel
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M. Antonietti, F. Vilela* __ 1432-1436
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Lighting up: The systematic design and
synthesis of a G-quartet-inspired fluores-
cence probe (APD), which is made of two
acetylene-bridged purines, are reported.
The APD lights up in the presence of
parallel DNA (e.g. -MYC) or RNA G-
quadruplexes, while it shows no fluores-
cence enhancement with double-stranded
DNA, antiparallel or mixed-type (e.g. h-
Telo) G-quadruplexes (see picture). The
utility of APD in the preferential staining
of G-quadruplexes is also demonstrated.

Conjugated microporous polymers
(CMPs) with controlled specific surface
area have been prepared through Sono-
gashira—Hagihara cross-coupling reac-
tions in the presence of silica nanoparti-
cles as templating agents. The CMPs act
as heterogeneous photosensitizers for
producing singlet oxygen in a continuous
flow synthesis (see picture).

Enzyme catalysis: Three dehydrogenases
have been engineered to self-assemble
into a hydrogel that supports a synthetic
metabolic network. The new catalytic
biomaterial was used as an anode modi-
fication in two enzymatic biobatteries
capable of the complete oxidation of
methanol to CO, (see picture).

Enjoying UTu in concert: A synthetic tRNA
(tRNAY™) was used as a substrate for
three E. coli proteins: seryl-tRNA synthe-
tase (SerRS) forming Ser-tRNAY™, sele-
nocysteine (Sec) synthase (SelA) gener-
ating Sec-tRNAY™, and EF-Tu for Sec-
tRNAY™ transport to the ribosome (see
scheme). tRNAY™ can be used by the
ribosome, thus allowing site-specific Sec
insertion into proteins, including formate
dehydrogenase H, selenoglutaredoxin,
and glutathione peroxidase.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Hextuple Carbamylation

Molecular electronics: A hextuple Friedel—
Crafts carbamylation is reported in the
synthesis of the electroactive decacyclene
triimides (see picture). These triimides
self-assemble into different nanostruc-

tures through modification of the alkyl
substituents and are promising n-type

materials for organic semiconducting
devices.

N A
_N.- " N.
*'NCOR™ |, TOX-Ni! NCOR!
N
R30,C R?
CO,R? R%0,C
RZ
CO2R3 R%= aryl, heteroaryl, styryl, vinyl
rac 18 examples, d.r. >20:1
up to 99% yield, up to 98% ee In-TOX-Ni"

Designing armory: The side-arm-modified
In-TOX/Ni" complex was identified as

a highly efficient and stereoselective cat-
alyst for the [3+3] cycloaddition of aro-
matic azomethine imines with cyclopro-

panes (see picture). Density functional

calculations and control experiments

revealed that the directing effect of the
side arm through m interactions is crucial

to the stereochemical control.

A pratical agent for cancer therapy: Silicon
nanowires (SiNWs) were employed in the
design of high-performance drug nano-
carriers. The SiNWs were used as nano-
vectors for the delivery of an anticancer

(o]
07 N
N\l
HO°* g
u y..-U
C-G C-GC G
11 1 11 i q
GyCGYLaLG LG ©

Killing the message: An approach to direct
the cleavage of RNA targets with small
molecules in living cells is described (see
scheme). A bifunctional small molecule
(purple) that recognizes a specific three
nucleotide repeat sequence and cleaves

Angew. Chem. Int. Ed. 2013, 52, 13391354

drug (DOX). SiNWs feature an ultrahigh
drug-loading capacity. In vitro and in vivo

experiments show that SiNW-based
nanocarriers are highly efficacious for
cancer therapy (see picture).

HO®-mediated
r(CUG)®*® cleavage
improvement of DM1 defects

that sequence in response to light was
shown to be effective at degrading the

myotonic dystrophy type 1 (DMT)

extended repeat RNAs, thereby affecting

biological functions.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Polycyclic Hydrocarbons

T. V. Pho, F. M. Toma, M. L. Chabinyc,
F. Wudl* 1446 -1451

Self-Assembling Decacyclene Triimides )
Prepared through a Regioselective
Hextuple Friedel-Crafts Carbamylation

Asymmetric Catalysis

Y.-Y. Zhou, J. Li, L. Ling, S.-H. Liao,
X.-L. Sun,* Y.-X. Li,* L.-]. Wang,
Y. Tang* 1452 -1456

Highly Enantioselective [3+3] )
Cycloaddition of Aromatic Azomethine

Imines with Cyclopropanes Directed by

ni—1t Stacking Interactions

Drug Delivery

F. Peng, Y. Y. Su, X. P. Wei, Y. M. Lu,
Y. F. Zhou, Y. L. Zhong, S. T. Lee,*
Y. He* 1457 - 1461

Silicon-Nanowire-Based Nanocarriers £l
with Ultrahigh Drug-Loading Capacity for
In Vitro and In Vivo Cancer Therapy

RNA Binding
L. Guan, M. D. Disney* __ 1462-1465

Small-Molecule-Mediated Cleavage of )
RNA in Living Cells
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Multiplex DNA Assays

G. Han, S. Zhang, Z. Xing,
X. Zhang* 1466 -1471
Absolute and Relative Quantification of
Multiplex DNA Assays Based on an
Elemental Labeling Strategy

Cell Targeting

X. Xiong, H. Liu, Z. Zhao, M. B. Altman,
D. Lopez-Colon, C. . Yang,* L. J. Chang,
C. Liu, W. Tan* 1472-1476

DNA Aptamer-Mediated Cell Targeting

Bimetallic Nanoparticles

A. M. Henning, |. Watt, P. ). Miedziak,

S. Cheong, M. Santonastaso, M. Song,

Y. Takeda, A. I. Kirkland, S. H. Taylor,

R. D. Tilley"‘ 1477 - 1480

Gold-Palladium Core—Shell Nanocrystals
with Size and Shape Control Optimized
for Catalytic Performance

Heterogeneous Catalysis

T. Mitsudome, Y. Takahashi, S. Ichikawa,
T. Mizugaki, K. Jitsukawa,
K. Kaneda* 1481-1485
Metal-Ligand Core-Shell Nanocomposite
Catalysts for the Selective
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Elements and quantification: A nucleic
acid assay has been developed, based on
an elemental labeling strategy using
magnetic microparticles (MMPs), which
provides quantification of multiple DNA
targets. Rare-earth elements, indium, and

G Tumor cell
targeting

Lipo—aptamer probe

- .
Immune cell 5
modification

An apt modification: A simple and effec-
tive way to modify the cell surface with
target-specific ligands, such as DNA
aptamers, while minimizing the effects on
the modified cells has been developed.

Catalysts with a sheltered upbringing:
Novel core—shell nanocomposite catalysts
consisting of active metal nanoparticles
encapsulated by macroligands have been
prepared. They have Pd nanoparticles
(PANPs) as an active core and shell
ligands having sulfoxide moieties coordi-
nated to the PANPs. The shell protects the
catalyst from coordination by alkenes and
allows the lead-free selective semihydro-
genation of a wide range of alkynes
without any additives (see scheme).

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

stable isotopes could be labeled with
oligonucleotides serving as DNA probes.
Quantitative analysis was then carried out
using the designed systems (see picture)
and elemental mass spectrometry.

After incubating with lipo—aptamer
probes, immune cells (red, see scheme)
recognize and kill cancer cells (blue) in
the cell mixture.

Tumor cell
destruction

Right to the core: The design of nano-
catalysts with maximized catalytic perfor-
mance relies on control of the size, shape,
and composition. The shell thickness of
nanocrystals with core—shell structures
can be controlled, thus enabling control
over the nanocrystal electronic structure
and catalytic properties. Monodisperse
faceted icosahedral Au—Pd core—shell
nanocrystals (see picture) were synthe-
sized, and optimized for the oxidation of
benzyl alcohol to benzaldehyde.

Angew. Chem. Int. Ed. 2013, 52, 13391354
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Rigid & polar: The cyclobutane scaffold
was used to design the first polar non-
perturbing rigid CF;-substituted amino
acid (left in picture) suitable for replacing
the serine/threonine residues in peptides.
This amino acid imitates the geometry,

(o}
0O (e}
8 OMe
A OMe OMe
7| >R! _ NHs/MeOH N Ha/cat. = IN H
inati > - NH
M amination— R2+ | stereo- RZ2—
5 5\R2 imination— \)\R1 selective 4\)2\R1 | N
methanolysis reduction 8
(-)-grandisine G

A grand route to grandisines: A method
for the conversion of 6-acyl cyclohexe-
nones into 2,6-disubstituted 2,3,4,5-tetra-
hydropyridines and, after diastereoselec-
tive reduction, 2,6-syn-disubstituted
piperidines has been developed. The

Phases of the Mn,0;: Two new phases of
Mn,O;—corundum-type €-Mn,O; and
perovskite-type -Mn,O;—were obtained
by high-pressure high-temperature syn-
thesis. Manganese atoms were found to
completely occupy the A- and B-positions
of perovskite simultaneously. The perov-
skite-type T-Mn,O; has an A-site-ordered
perovskite structure (see picture) con-
taining Mn in three different oxidation
states (+ 11, + 111, and +1V).

Angew. Chem. Int. Ed. 2013, 52, 13391354
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structure, and function of serine and
threonine, but in contrast to those, it can
be used in structural studies of mem-
brane-active Ser/Thr-containing peptides
by solid-state "*F NMR spectroscopy.

scope of this process is outlined by the
synthesis of cis-2-methoxycarbonylmethyl-
6-pentylpiperidine and the first total syn-
thesis of the Elaeocarpus-derived alkaloid
(—)-grandisine G (see scheme).
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I. V. Komarov* 1486 - 1489
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J. D. Cuthbertson,
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Complexity from Simplicity: Tricyclic
Aziridines from the Rearrangement of
Pyrroles by Batch and Flow
Photochemistry

Front Cover

Electron Density

M. Stokkebro Schmgkel, L. Bjerg,
J. Overgaard, F. Krebs Larsen,

G. K. Hellerup Madsen,

K. Sugimoto, M. Takata,
B. Brummerstedt Iversen* _ 1503 — 1506
Pushing X-ray Electron Densities to the
Limit: Thermoelectric CoSb,

Heterocycles

M. Zibinsky, V. V. Fokin* __ 1507-1510

Sulfonyl-1,2,3-Triazoles: Convenient
Synthones for Heterocyclic Compounds

Synthetic Receptors

Y. Ma, G. Pan, Y. Zhang, X. Guo,
H. Zhang* 1511-1514

Narrowly Dispersed Hydrophilic
Molecularly Imprinted Polymer
Nanoparticles for Efficient Molecular
Recognition in Real Aqueous Samples
Including River Water, Milk, and Bovine
Serum
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Molecular acrobatics: Irradiation of
N-butenyl-substituted pyrroles that bear
an electron-withdrawing group leads to
complex tricyclic aziridines through an
unprecedented photocycloaddition—rear-

A big challenge: The experimental elec-
tron density of CoSb, was determined
based on short-wavelength single-crystal
synchrotron data (10 K), thereby giving
a view of covalently bonded Co and Sb
atoms that carry only small negative and
positive charges, respectively. This result
contradicts the conventional view of the
electrostatic properties of the structure
used in thermoelectric studies.

FEP flow reactor with 36 W PL-L UVC lamp
9.5 mL/min for 1 h

0.9149,51%
(Productivity 21.8 g/day)

rangement sequence. Gram quantities of
these complex products could be pro-
duced by using a bespoke flow reactor
(see picture, FEP=fluorinated ethylene

propylene).

R3 R2

R2 2 3

N/\< R< N re N=N O+ R

IN “mmnay M T s
R = Rh' =N, R Rh'l, -
54-90% yield R"=Ar 74-96% yield
14 examples R2, R® = Ar, alkyl 80-96% ee

19 examples

As easy as 1,2,3: Readily available and
shelf-stable 1-sulfonyl-1,2,3-triazoles react
with aldehydes and aldimines in the

Binding of the template
in blo]oglca] solutions

~~ Polymer brushes
= Imprinted site

= Template

* Protein

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

presence of Rh" catalysts to produce
4-oxazolines and 1,2,5-trisubstituted
imidazoles (see scheme).

In river water, milk, and bovine serum,
molecularly imprinted polymer nanopar-
ticles with hydrophilic polymer brushes
showed excellent molecular recognition
(see picture). Readily prepared by precip-
itation polymerization with a macro-
molecular chain-transfer agent, such
nanoparticles are promising alternatives
to antibodies for many applications owing
to their superior dispersion and binding
properties in biological matrices.

Angew. Chem. Int. Ed. 2013, 52, 13391354
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R
cat. FeCly cat. FeCly
L alyvs TMSX_
2
R “RT=CHOTBS. CH,OTBS _ /
OTBS 0

Pharmaceutically useful dihydronaphtho-  ated in situ from 1-siloxymethyl-1,4-epoxy-
pyran derivatives were obtained in good 1,4-dihydronaphthalenes under FeCl; cat-

yield by the regio- and stereoselective alysis (see scheme; allyl-TMS = allyltri-
annulation of ortho-naphthoquinone
methides with allyl silanes. The ortho- silyl, TMS =trimethylsilyl).

naphthoquinone methides were gener-

3

SiH,

enantioselective cyclization

Si goes chiral: Treatment of a bis-

atom. By using a rhodium catalyst with

allylarene (1 equiv)
o o 2,6-DMBQ (1 equiv)
Et3N (1 equiv;
N cH, 5N (1 equiv) \/\R
RE Pd(OAC), (5.0 mol %)
ligand (10 mol %)

THF (0.2 M), 50°C, 24 h up to 89% yleld 85% ee

A new ligand class: The title reaction was  stereocenters. This is a conceptually and
made possible by the discovery of a new  mechanistically distinct strategy from
class of phosphoramidite ligands. A vari-  traditional methods for the synthesis of
ety of sterically and electronically diverse  enantioenriched allylic substitution prod-
allylarenes undergo reaction with 2-acetyl- ucts. 2,6-DMBQ =2,6-dimethylbenzoqui-

1-tetralones to form quaternary carbon none.
[Pd] [Cu] o .
R+ H—=—R? — = R==-R Rate-limiting: The transmetalation step of
1Pl
R'—=—R? ]

[ R1—pg!

= Rr?| [R1—pd'—1]

Transmetalation

cu—=—~R?|,

scheme).

Angew. Chem. Int. Ed. 2013, 52, 13391354

1

methylsilane, TBS =tert-butyldimethyl-

R cat [{RnCl(cod)},] O O
cat. (R)-binap R
o R
=G

a chiral phosphine ligand (see scheme),
(biphenyl)silane with a catalytic amount ~ asymmetric dehydrogenative cyclization
of a rhodium complex gave a spirosila- proceeded to give chiral derivatives in
bifluorene bearing a quaternary silicon good yields and enantioselectivities.

the Sonogashira coupling reaction has
P been established as the rate-limiting step.
This cross-coupling has been demon-
strated to be a Pd-catalyzed and Cu-
catalyzed synergistic process, which
AH*=8.5 keal mol™! exhibits a first-order kinetic dependence
on both the [Pd] and [Cu] catalysts (see

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Clathrate Hydrates A hydrogen storage material: When vapor-

deposited amorphous ice is exposed to

a low pressure (about 12 MPa) of hydro-
gen at 140 K a hydrogen-filled cubic ice
results (see picture). Calculations suggest
that this material has the potential for
hydrogen storage with a capacity of

10 wt % hydrogen at full loading.

R. Kumar, D. D. Klug, C. I. Ratcliffe,
C. A. Tulk, ). A. Ripmeester* 1531-1534

Low-Pressure Synthesis and
Characterization of Hydrogen-Filled Ice Ic

Visible-Light Photocatalysis

G.-B. Deng, Z.-Q. Wang, |.-D. Xia,
P.-C. Qian, R.-J. Song, M. Hu, L.-B. Gong,
J.-H. Li* 1535-1538

[Ru(bpy)sCly]
blue LED light
Na,COj3, MeCN, 40 °C

23 examples
up to 88% yield

Tandem Cyclizations of 1,6-Enynes with

Arylsulfonyl Chlorides by Using Visible- Ray of light: 104,11-Dihydro-10H-ben- This method extends the scope of enyne

Light Photoredox Catalysis

DOI: 10.1002/anie.201209344

zo[b]fluorenes were synthesized by a visi-
ble-light-catalyzed tandem cyclization of

1,6-enynes with arylsulfonyl chlorides.

50 Years Ago...

cyclizations and represents a new syn-
thetic application of arylsulfonyl chlorides.

Angewandte Chemie International Edition was first published in 1962, the mother journal first in 1888.
In this monthly flashback, we feature some of the articles that appeared 50 years ago. This look back
can open our eyes, stimulate discussion, or even raise a smile.

./V MR spectroscopy was already start-
ing to revolutionize organic chemistry,
and the applications of NMR to organic
chemistry was the subject of a Review by
J. D. Roberts, a true hero of physical
organic chemistry from Caltech. As well
as an introduction to the technique and
to topics such as chemical shift and spin—
spin coupling, several examples that
have become standard textbook knowl-
edge, such as the analysis of the inter-
conversion of chair forms, were given.

www.angewandte.org
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The author’s prediction of a bright future
for NMR was certainly not understated!

The rising popularity of organometallic
chemistry was reflected in two articles by
E. O. Fischer, who received the Nobel
Prize in Chemistry in 1973. In a Review,
he discussed the chemistry of metal

xt complexes with di- and oligo-olefinic
ligands, and in a Communication, he
reported the expansion of six-membered
rings in metal  complexes.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Hubert Schmidbaur, former Chairman
of the Editorial Board of Angewandte
Chemie, reported the formation of het-
erosiliconate anions containing organic
groups. These anions correspond to the
structural units of polymeric feldspars.
The ionic structure of the compounds
[Me,Sb][Al(OsiMe,),] was confirmed by
NMR spectroscopy and X-ray structural
analysis.

Read more in Issue 2/1963

Angew. Chem. Int. Ed. 2013, 52, 13391354
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. ; H AP
Ar' T [Rhy(OAC),] A LiAIH 4
o ROH DCE, RT, 1h ~ 0 THF 3 OH
A x COR—_H S H
61-83% P il 46% HO/7\Ar1
5 yield RO yield RO

R'=(1R, 28, 5R)-menthyl
Ar'=Ph, Ar?=4-F-C¢H,, R=Bn

Trapped: A Michael-aldol-type cascade
reaction including the trapping of an
oxonium ylide through a delayed proton
shift leads to the formation of multiple
stereocenters in a mild one-pot synthesis.

Juniper berries

X H
S CO,R

Building with berries! Several labdane
natural products have been synthesized
for the first time by the combination of

a copper-catalyzed vinyl oxirane ring
expansion reaction with an abundant,
inexpensive, chiral natural source (juniper

CuF;, + SiMe3;CF3 + Sg

lbpy
~ /A SCF
4 \\___‘,—\ /. AX | N :
§ /[ Y 2
» X =Br, | R'/
2 9
,\( 18 examples
) 57-90% vyields

Angew. Chem. Int. Ed. 2013, 52, 13391354

single diastereomer

single enantiomer

Enantiomerically pure indanol derivatives
with four stereocenters and a stereogenic
quaternary carbon center were easily
obtained through this method in moder-
ate to good yields.

labdane
natural
products

berries; see scheme). These expedient
(1-5 step) syntheses have resulted in the
structural confirmations of five natural
products and one reassignment. Reagent-
controlled oxidation and 1,3-diene iso-
merization results are also presented.

A series of copper(l) trifluoromethyl thio-
late complexes have been synthesized
from the reaction of CuF, with Me,SiCF,
and S; (see scheme; Cu red, F green, N
blue, S yellow). These air-stable com-
plexes serve as reagents for the efficient
conversion of a wide range of aryl halides
into the corresponding aryl trifluoro-
methyl thioethers in excellent yields.

During the beer brewing process, bitter
tasting cis and trans iso-a-acids are gen-
erated from the precursor a-acids found
in hops. The absolute configurations of
the a-acid (—)-humulone and several of
its derivatives have now been elucidated
by X-ray crystallography, thus resolving
decades of confusion over the humulone
isomerization mechanism.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Trifluoromethylthiolation
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K.-W. Huang* 1548 -1552
An Air-Stable Copper Reagent for
Nucleophilic Trifluoromethylthiolation of
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Structure Elucidation
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Absolute Configuration of Beer's Bitter )
Compounds
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Directed Asymmetric Hydrogenation

S. Song, S.-F. Zhu, Y.-B. Yu,
Q.-L. Zhou* 1556-1559
Carboxy-Directed Asymmetric
Hydrogenation of 1,1-Diarylethenes and
1,1-Dialkylethenes

H. Yanai,* T. Yoshino, M. Fujita,
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T. Taguchi* 1560-1563

Synthesis, Characterization, and

Applications of Zwitterions Containing
a Carbanion Moiety

Asymmetric Synthesis
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Iterative Asymmetric Hydroformylation/
Wittig Olefination Sequence

Gas-Phase Chemistry
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O. Dopfer* 1568 -1571

IR Spectrum and Structure of
a Protonated Disilane: Probing the
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COyH Me CO,H
H, (6 atm) Me
1 = 2 17% K
Ar \—:R catalyst Ar —1 R decarboxylation Ar1)*\ A
16 examples, 96-99% yield, 96-99.6 % ee chiral diarylethanes
H, (6 atm) Me Me
2 steps E
AIKJL/\COZH catalyst Alk/’K/\COZH _P> Et/'\/\rr t
o

8 examples, 91-97% yield, 90-99 % ee

Carboxy marks the spot: A carboxy-

directed asymmetric hydrogenation of 1,1-
diarylethenes and 1,1-dialkylethenes with
chiral iridium/spiro phosphine—oxazoline

;
R TH,CHCH,CHT,

a
A trifle of triflyl: N-substituted anilines
react with 1,1,3,3-tetrakis (triflyl) propane

to give a 2,2-bis(triflyl)ethyl group at the
para position of the ring. The product is

\RZ B ———

CH3CN, 80 °C

Grematogaster ant pheromone

catalysts has been developed. A wide
range of chiral diarylethanes and chiral
v-methyl fatty acids were synthesized with
excellent enantioselectivity (see scheme).

H
;\‘lt R?
_ R’
Tf,C

a zwitterion with a carbanion and an
ammonium moiety, and can be used as an

acid catalyst for organic reactions (see
scheme).

[Rh(acac)(CO),] (0.5 mol%)

% (0] Bisdiazaphos (0.5 mol%) R H (o)
H,/CO
Bu);P. & 77 .
B0y + (B \HLO/\ one pot BzO C//K[(O : CQLO/\
R H o &
R =Hor Me n n=1o0r2

Over and over again: Various alkenes
underwent the title reaction in the pres-
ence of rhodium/bis(diazaphospholane)
complexes to give y-chiral a,B-unsatu-
rated carbonyl products (46-96 % yield)
with high enantioselectivity (90-99 % ee).

Q /J
\ Y,
7 v 3c-2e
\ /
v

Si2H7+~Ne

SipH7* (C))

Ll

500 1000 1500 2000
wavenumber / cm~! ——p

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Iterative sequences of the reaction lead to
stereoselective C—C bond formations
between achiral reactants to produce
products having multiple stereocenters
(see scheme, acac = acetylacetonate).

Structure elucidation: The IR spectrum of
the protonated disilane Si,H;* has been
derived by resonant IR photodissociation
spectroscopy of weakly bound Si,H,™Ne
clusters (see picture). Analysis of the
spectra provides the first characterization
of this fundamental polysilane cation and
direct evidence for the nonlinear

Si—H—Si proton bridge with a three-center
two-electron bond.
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selective
cell adhesion

a5p1-selective
antagonist
su rface

avp3-selective coating
antagonist

no cell adhesion

cat. Ni/L*

TMS-CN
MeOH, THF
E—
20°C, 2h

A
Anti-headache chemistry: In the presence
of a tailored modular P,P ligand the nickel-

catalyzed addition of HCN, generated
in situ from TMS-CN, to styrene deriva-

100%

ROOH ., ROO"
RO" \(
cycle 1
Co''OH Co"'OOR
ROO" \< ROOH  M.0 y ROOH
cycle 2
g Co'l cao"
o Yeo Ro0¥ Vo Roo” ?0"
T4
rR” co' RO

Reduce-reuse-recycle! One of the chal-
lenges in applied homogeneous catalysis
is the efficient recycling of the valuable
metal catalyst. The catalyst recycling con-
cept of temperature-controlled multicom-
ponent solvent systems was successfully
applied to the hydroformylation of long-
chain alkenes. The factors that signficantly
influence catalyst leaching and how it can
be minimized effectively were systemati-
cally investigated for the first time.

Angew. Chem. Int. Ed. 2013, 52, 13391354

Vo ae

er.=96:4

Stuck with the right choice: avf33- or
a5p1-selective integrin ligands were
functionalized for surface coating without
losing activity and selectivity. The coating
of nanostructured gold surfaces with
these compounds stimulated subtype-
selective cell adhesion of genetically
modified avfp3- or a5p1-expressing
fibroblasts in vitro.

CN

tives proceeds with an unprecedented
level of stereocontrol (up to 97 % ee) to
give 2-aryl-acetonitriles, for example, the
depicted precursor of Ibuprofen.

Two cycles: Based on a computational
study, Co""OOR is put forward as the
pivotal intermediate in the title reaction.
Depending on the coordination environ-
ment of Co", two very different catalytic
cycles are accessible (see scheme). Irre-
versible catalyst deactivation takes place
via the formation of an inactive dimer.
Immobilization of cobalt on alumina
results in a stable heterogeneous catalyst
that is not subject to deactivation, since
dimerization is prohibited.

reaction

x

tunable

4
2|
)|
|
)|
2|
)|
|
9
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Ina gene cluster, chromosome 6

Biosynthetic crosstalk: Most gene clus-
ters in fungi are orphans with no known
associated metabolites. NMR-based
comparative metabolomics was used to
identify the products of two highly

homologous orphan clusters in Aspergillus

c@ A video clip is available as Supporting
Information on www.angewandte.org

(see article for access details).

Homology

— -5
L Wild type AlnaA, KD::InbA
A Phenotypes Metabolites
) NRPS NRPS
—InaA - >~ —InbA

Inb gene cluster, chromosome 8

flavus. The two clusters encode partially
redundant biosynthetic pathways that
produce overlapping sets of novel fungal
alkaloids, feature NRPS-like genes with
unusual functions, and regulate fungal
development.

This article is available
online free of charge
(Open Access).

Scheme 4 of this Communication contains two typesetting mistakes that need to be
corrected: 1) The text above the chemical formula for 9a must read “y arylation” instead
of “g arylation”, and 2) the isomeric ratio for 14a is “B/y >98:2” and not “y/f >98:2".
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