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The following Communications have been judged by at least two referees to be “very
important papers” and will be published online at www.angewandte.org soon:
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Peptide profiles: The use of mesoporous
materials, such as ordered mesoporous
carbon, improves the efficiency and
selectivity of peptide extraction for profil-
ing complicated samples. Controling the
pore size of such mesoporous materials
during synthesis allows specific molecular
weight cut-offs to be introduced, which
can eliminate a large number of interfer-
ing entities, such as serum proteins.
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Two flavors of &: Semiconducting mt-con-
jugated polymers may open new oppor-
tunities for the fabrication of ecofriendly,
inexpensive optoelectronic devices. These

Reading the small print: The detection of
analytes of forensic importance such as
drugs of abuse and explosives from

a person’s fingerprint together with the
ability to identify that person is an
important development in forensic sci-
ence. This Minireview highlights the
advances in this area of research, such as
the use of nanoparticles, magnetic par-
ticles, quantum dots, as well as mass
spectrometry, and spectroscopy.

postage paid at Jamaica, NY 11431. US POST-
MASTER: send address changes to Angewandte
Chemie, Journal Customer Services, John

Wiley & Sons Inc., 350 Main St., Malden,

MA 02148-5020. Annual subscription price for
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and electronic / print or electronic delivery); for
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materials can be prepared by direct aryl-
ation polycondensation, a straightforward
approach that generates little waste and
no toxic by-products.

individuals who are personal members of

a national chemical society prices are available
on request. Postage and handling charges
included. All prices are subject to local VAT/
sales tax.
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The art of sensorship: Fluorescence
imaging methods in combination with
optical chemical sensors enable the visu-
alization of flows on surfaces (see pic-
ture), temperature gradients, and the two-
dimensional distribution of certain
chemical species (O,, H*, metal ions,
H,0,) at an interface. This Review high-
lights the design of sensor materials,
including nanoprobes, and the develop-
ment of multiple sensors and their signal

Naked-eye detection: The versatility of
direct-write nanolithography was com-
bined with the unrivaled resolution and
selectivity of molecular self-assembly to
show, for the first time, the molecularly
mediated placement, with nanometer
accuracy, of single Au nanoparticles within
a plasmonic array. In doing so, a coupled
plasmonic systems was created which
allowed colorimetric, naked-eye detection
of protein—protein binding at extreme

Angew. Chem. Int. Ed. 2012, 51, 3497 3508

Shape-shifting: A method for reversibly

transforming the shape of organic wave-
guides to form 2D nanosheets, 1D nano-
tubes, and 0D nanorings has been devel-
oped. The nanosheets can be turned into
nanotubes and subsequently into nanor-

ings by adding water to the solvent,
whereas ultrasonication changes the
nanotubes back into nanosheets. Both

nanotubes and nanosheets act as wave-
guides and change the direction of inci-

dent laser light in a shape-dependent
manner.
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New and improved: New reaction condi-
tions for tert-Boc-based solid-phase pep-
tide synthesis make acid-labile sialyl-
oligosaccharyl peptide a-thioesters

Channeling of mobility: A new method for
the direct measurement of proton mobi-
lities based on a pH-sensitive fluores-
cence probe is described. The results
verify the enhancement of proton mobility
in two-dimensional extended nanospace
channels and contribute to a deeper
understanding of ion-transport processes
inside nanochannels.

MBH,:CdCl,

M | 1:1 2:1 3:1 4:1

Li

Na

Ay, there’s the rub: The formation of

cadmium-based borohydrides is screened
by mechanochemical synthesis using var-
ious reactants in different ratios. Sequen-
tial in situ variable-temperature diffraction

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Mechanochemical
synthesis

‘J{g

accessible. To demonstrate this, a sialyl-
oligosaccharyl-erythropoietin glycoform
(see picture) with 166 amino acid residues
was synthesized.

All smiles: Sequence-specific methyl-
transferase-induced labeling of DNA
(SMILing DNA) creates a fluorescence
pattern of the T7 bacteriophage genome
(see picture). The pattern is visualized as
a linear optical barcode showing the
genomic location of individual RNA poly-
merases bound to the DNA. The precision
of the measurement presents new oppor-
tunities for contextual genomic research
on the single-molecule level.

20

studies provide simultaneous information
about composition, structure, decompo-
sition pathways, and properties of the
compounds.
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Rigid Spacer

Superior cathode material: Spherical
ordered mesoporous carbon nanoparti-
cles featuring very high inner porosity
(pore volume of 2.32 cm®*g™" and surface
area of 2445 m?g~") were synthesized in
a two-step casting process. They were
successfully applied as cathode material
in Li-S batteries, where they showed high
reversible capacity up to 1200 mAhg™'
and excellent cycling efficiency.

Ci—

Angew. Chem. Int. Ed. 2012, 51, 3497 3508

Rattling the cage: The rapid one-pot
double 1,3-dipolar cycloaddition reaction
of the rare endohedral fullerene N@Cq, to
an oligo(p-phenylene polyethylene) bis-
(aldehyde) using a novel amino acid
derivative as an anchoring group is
reported. The method provides the first
example of a chemically linked, two-spin-
center N@Cg—N@Cg, molecule (see pic-
ture). Assessment of this platform as an
element of a quantum computing register
is attractive.

Jlae . o

Separator

Squeezing out the energy: Macroscopi-
cally reversible deformation of polymers in
contact with water produces H,0, in
quantities that are sufficient to drive
small-scale chemical syntheses. The
amount of mechanosynthesized H,0,
scales with the polymer-water interfacial
area, and the efficiency of the mechanical-
to-chemical energy transduction can be as
high as 30% for soft, porous polymer
“sponges”.

Photonic crystal fibers have been created
using the spontaneous crystallization of
colloidal particles in a photocurable resin
coated on the inner wall of microcapilla-
ries. The controlled deposition of films on
the microcapillaries allows the thickness
and number of layers in the photonic
crystal fibers to be controlled. A stop band
in a colloidal photonic crystal fiber can
enhance the efficiency of light guidance
(see picture).

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Capillaries
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Don’t freeze! A native chemical ligation—
desulfurization strategy has been
employed for the convergent synthesis of
a library of defined antifreeze glycopep-
tides and glycoproteins (AFGPs) ranging

in size from 1.2 to 19.5 kDa (see picture).
These AFGPs possessed the secondary
structure of a polyproline type Il helix and
exhibited significant ice recrystallization
inhibition and thermal hysteresis activity.

All in a lather: A three-dimensional CeO,
foam with long-range ultrathin (4-8 A)
single-crystalline walls was synthesized
successfully by thermal decomposing
CeGeO, crystals under an NH; atmos-

NH,

A

HN™ SN

7,

O”'N

|

M6
P/0s0

NH,

DsRed

Orthogonal gene control: Orthogonal ri-

boswitches can be deployed in the same
bacterial cell to independently control the
coexpression of multiple genes in a dose-
dependent response to distinct synthetic

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

phere. First-principles calculations were
also performed to understand the feasi-
bility and reaction pathways of thermal
decomposition of CeGeO,. Scale bar:
200 nm.

Zeolites in the spotlight: A combination of
scanning transmission X-ray microscopy
(see picture) and bulk methods give
nanoscale chemical insight in the distri-
bution of Al and C within ZSM-5 zeolites
during methanol-to-olefin reactions. The
distinct catalyst performances could be
related to differences in the spatial dis-
tribution of the hydrocarbons.

N
(LA
|

add A eGFP

tri P/O,

small molecules. This technique allows
convenient access to highly dynamic
expression landscapes and desirable pro-
tein stoichiometries.

Angew. Chem. Int. Ed. 2012, 51, 3497 —3508
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Hise3 /)

apoMb + (FeMPPa + NO;) # (apoMb + FeMPPa) + NO;

Who is in charge? Nitrite linkage isomer-
ism in the same heme protein occurs as
a function of the compound preparation
method. An N-bound nitrite conformation
is achieved when a pre-formed iron
chlorin—nitrite model compound is

Apolar
solvent

Flowers and stars: A wet-chemical
method was developed to synthesize
amphiphilic rodlike silica particles with
hydrophilic (green in picture) and hydro-
phobic (red) blocks. The self-assembly of
the amphiphilic rodlike particles leads to

|
Amphiphilic
Silica rods

sz

inserted into apoMb. In contrast, an
O-bound nitrite conformation is evident
when nitrite is added to the chlorin-
substituted Mb. The results suggest that
the Mb distal pocket is in charge of
directing the ligand binding mode.

Polar
solvent

various structures including planar mono-
layers, bundle micelles, flower micelles,
star micelles (right in picture), and reverse
micelles (left) depending on the proper-
ties of the rods and the nature of the
solvent.

~ 1@ ~ @ S e
I L |
Nig N N7
/"@ PhI=NTs ﬁ‘ = =
_— 7 *
N\RﬁN N\RP TN p
Rh
N/ y > N/ ,L] > N/ I\II\I/TS
/ A\ — / / - p
= Ts
1 2a 2b

AmAZAing metallacycles: Azarhodacyclo-
butane was prepared by oxidation of Rh'-
olefin complex 1 (see Scheme; Ts =p-

toluenesulfonyl). Both isomers 2a and 2b

were isolated and characterized by NMR
spectroscopy and mass spectrometry;
their configurations were unambiguously
established by NOE experiments.

EWG

EWG R [Ni(PPhs))/dppp - R
R‘%—Br v HA N oo o P
r K3POy, toluene R" Ar
R"
R=H, Ar

Ni made it! A novel Heck-type reaction of
secondary and tertiary a-carbonyl alkyl
bromides, most likely involving a radical
process, was achieved through the use of
a nickel catalyst. Various substituted styr-
enes and 1,1-diaryl alkenes were utilized

Angew. Chem. Int. Ed. 2012, 51, 3497 3508

as substrates to easily construct a-alkenyl
carbonyl compounds with tertiary or qua-
ternary carbon centers. A catalytic cycle
involving Ni'/Ni" is proposed based on
our experimental results. EWG = electron-
withdrawing group.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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cat. [Cu(OAG),*OH]

R
cat. dppbz /
. - or + BzO-N 8 N
'\N/I. l'\\/l/lailtsufa, K. Hirano,* T. Sa;::z seas _ o R LiOfBu, THF, RT R/ R
. Miura - ¢ )8 R
RX 0 =H, Me, OMe, CHO, Bz,

Copper-Catalyzed Amination of
Arylboronates with N,N-
Dialkylhydroxylamines A tolerant coupling: The title reaction has
been developed to deliver arylamines (see
scheme; Bz =benzoyl, dppbz=1,2-bis-
(diphenylphosphino)benzene). The catal-
ysis is based on electrophilic, umpolung

HN N o2 RN VR
BH;

C. ). Wallis, H. Dyer, L. Vendier, H
G. Alcaraz,*
S. Sabo-Etienne* 36463643
Dehydrogenation of Diamine—
Monoboranes to Cyclic Diaminoboranes:
Efficient Ruthenium-Catalyzed
Dehydrogenative Cyclization

CO,Me, CF3, Cl, Br, and |
R' = alkyl

amination and enables the use of secon-
dary acyclic amines. Various functional
groups are tolerated, thus opening up

a new substrate class for the Chan-Lam-
type coupling.

Remote control: The title reaction is the
first example of a catalyzed dehydrogen-
ative cyclization (CDC) of diamine-mono-
boranes to give cyclic diaminoboranes.
The cyclization reaction is strongly de-
pendent on the nature of the substitution
pattern at the remote amino group.

2
Synthetic Methods v ST RZ . 5.
I ¢ ll Metal/Organic i \‘I/\ ]
R2 °¥ ]_/ X Catalysts oYzt N
J. Zhang, B. Tiwari, C. Xing, X. Chen, Y | . R T | =
- TR NG Oxidant HO 5
Y. R. Chi* 3649-3652 OHC -t R R3 R{/
R3 up to 99% ee

Enantioselective Oxidative Cross-
Dehydrogenative Coupling of Tertiary
Amines to Aldehydes

Cooperative catalysts: An enantioselective
and direct oxidative coupling of aldehydes
to tertiary amines to give B-amino alco-
hols is described. Catalyzed by copper(ll),
the reaction proceeds to give a racemic

Asymmetric Catalysis 5
0
i i OH
C. Simal, T. Lebl, A. M. Z. Slawin, v comang (A,

A. D. Smith* 3653 -3657 +

Benzotetramisole (1) promotes the reac-
tion of ammonium enolates derived from
arylacetic acids with N-tosyl-a,p-unsatu-
rated ketimines, thus giving dihydropyr-
idones with high diastereo- and enantio-

- >

(CHa3)sCCOCI
ProNEt

Dihydropyridones: Catalytic Asymmetric THE: BT

Synthesis, N- to C-Sulfonyl Transfer, and
Derivatizations

23 examples
up to d.r. 90:10
and 99% ee

www.angewandte.org © 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

mixture of products; however, by using
a combination of copper(ll) and a chiral
amine catalyst, the reaction gives the
desired products with high enantioselec-
tivity (see scheme).

I

photoisomerization

T / @

functionalization

control (see scheme). These products
readily undergo N- to C-sulfonyl photo-
isomerization and are derivatized to
afford stereodefined piperidines and
tetrahydropyrans.
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Installing silicon is easy! A high-yielding
protocol for the palladium-catalyzed sily-
lation of terminal alkenes is reported. This
method allows facile conversion of styr-
enes to E--silyl styrenes by using iodo-

_—
Silyl-Heck Reaction

—_—
Silyl-Heck Reaction

Three’s company: Iron(l) hydride com-
plexes are presented (see picture; N blue,
O red) that are the first monomeric open-
shell hydride complexes to be crystallo-
graphically verified as being three-coordi-
nate at the metal. Backbonding into
diketiminate ;* orbitals stabilizes the low
oxidation state. The Fe—H bonding has
been analyzed using electron-nuclear
double resonance (ENDOR).

vinyl silanes
12 examples, 34-97% yield

TBSO. _~_~_-TMS
allyl silanes
10 examples, 49-78% yield

trimethylsilane (TMSI) or chlorotrime-
thylsilane/lithium iodide (see scheme).
Terminal allyl silanes with good E/Z ratios
are also readily accessed from a-olefins.

(o}
|
= Pd/Xantphos (2 mol % N N
R +CO + NaNg phos ( b gL 3
= org. solvent /H,0O 2
1 atm, 20-50 °C
18 examples

Aryl iodides smoothly react with NaN; and
CO in the presence of a Pd/Xantphos

catalyst to give aroyl azides (ArCONj) in
75-92 % yield. The reaction occurs under
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M
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up to 92% yield

mild reaction conditions (1 atm, 20—
50°C) and exhibits high functional-group
tolerance. (Xantphos =9,9-dimethyl-4,5-
bis (diphenylphosphino)xanthene)

Powerful reduction reactions: Simple
organic electron donors, composed solely
of the elements carbon, hydrogen, and
nitrogen, reduce ground-state benzene
rings to their radical anions by electron
transfer upon photoactivation (DMF =
dimethylformamide).

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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X _cat RhL Rh'/L

N
E?Y cat. CsOAc

Rhod to Addition: A highly efficient and
convenient rhodium catalyst system was
developed for the title transformation. A
base co-catalyst was found to facilitate the
key arene C—H bond-activation step and
substrate scope was very broad, including

Me0,CO /OCOZMe
T

Making the shift: The title reaction of

a propargylic bis(carbonate) with diboron
compounds leads to new cross-conju-
gated polymers 1 having 2,3-butadienyl-
ene moieties. 1 is then converted into the
linear-conjugated polymers 2 through

toluene, reflux

NC OTMS

2

R”™ 'R’

tBu

O*§EL tBu

O—siL

Pd(0)
—

tBu o—SiL By

H
1
L = Amidinate

SiCSi to pick up a metal: A bis(silylene)
SiCSi pincerlike arene 1 (see scheme) has
been synthesized through salt metathesis
reaction of the dilithium salt of 2,4-di-tert-
butyl-resorcinolate with the respective

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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both electron-deficient pyridine N-oxides,
and electron-rich azoles. The catalytic
system was effective for the hydrohetero-

arylation of both alkenes and alkynes and
gave excellent regio- and stereoselectivity.

1 n 2

- %
a Diels—Alder reaction. The fluorescent
spectra of the cis-linked polymers 2 show
large Stokes shifts compared to those of
the cross-conjugated polymer precur-
sors 1.

An yttrium-pillared silicotungstate dimer
(see picture) catalyzes the cyanosilylation
of structurally diverse ketones and alde-
hydes with trimethylsilyl cyanide
(TMSCN). The reactions proceed selec-
tively and afford the corresponding
cyanohydrin trimethylsilyl ethers. The cat-
alytic performance is significant, in par-
ticular for aldehydes, with a turnover
number of 18000 and a turnover fre-
quency of 540000 h~" for n-hexanal.

s

chloro silylene precursor [LSiCl]. Remark-
ably, 1 reacts with Pd(PPh;), in a molar
ratio of 2:1 under loss of all phosphine
ligands to give the pincer complex 2.

O—siL
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One, two, and three! Nitroxides and
dioxygen serve as oxidants in highly
stereoselective oxidative Pd-catalyzed
Heck arylations in which aryl boronic
acids are used to synthesize triarylalkyl-
substituted olefins. The reactions occur

Just one step: Reactivity studies demon-
strate that in the gas phase [AL,O;]"
clusters can efficiently conduct the direct
conversion of CH, into CH,O at room
temperature (see scheme). The reaction
mechanism is highly complex involving
oxygen-atom transfer and a double
hydrogen-atom transfer.

Flower power: Potent protease inhibitors
containing triazolyl mimics of cis and trans
backbone amides were engineered based
on the structure of the sunflower trypsin
inhibitor 1. The biologically relevant cis-
Pro motif was successfully replaced with
a non-prolyl unit. High-resolution crystal
structures of 1,4- and 1,5-disubstituted
1,2,3-triazolyl peptidomimetics can serve
in the design of tailor-made Bowman-Birk
inhibitors.

Angew. Chem. Int. Ed. 2012, 51, 3497 3508

A joint effort: By means of high-resolution
rotational spectroscopy and highly accu-
rate quantum-chemical calculations, the
first observation and characterization of
cyclic SiS, was achieved. This provides

a new perspective on the Walsh rules:
Although the cyclic form of SiS, is a local
and not the global minimum, cyclic
isomers of sixteen-electron triatomics
containing second or even higher row
elements are experimentally accessible.

o CH,0H

highly stereoselective

Z-Tamoxifen

under very mild conditions at room
temperature. As an example, the threefold
sequential arylation of methyl acrylate is
the crucial step in the stereoselective
synthesis of Z-Tamoxifen.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Angewandte

imemationatedition. CEIMIE

Small-Ring Systems

L. A. Miick,* V. Lattanzi, S. Thorwirth,

M. C. McCarthy, ). Gauss — 3695—3698
Cyclic SiS,: A New Perspective on the
Walsh Rules

Oxidative Olefin Arylation

Z. He, S. Kirchberg, R. Frohlich,
A. Studer* 3699-3702

Oxidative Heck Arylation for the
Stereoselective Synthesis of
Tetrasubstituted Olefins Using Nitroxides
as Oxidants

Methane Activation

Z.-C. Wang, N. Dietl, R. Kretschmer,
J.-B. Ma, T. Weiske, M. Schlangen,*
H. Schwarz* 3703 -3707

Direct Conversion of Methane into
Formaldehyde Mediated by [Al,O;]"" at
Room Temperature

Amide Mimics

M. Tischler, D. Nasu, M. Empting,

S. Schmelz, D. W. Heinz, P. Rottmann,
H. Kolmar, G. Buntkowsky,* D. Tietze,*
O. Avrutina* 3708-3712

Braces for the Peptide Backbone: Insights
into Structure-Activity Relationships of
Protease Inhibitor Mimics with Locked
Amide Conformations

www.angewandte.org

3507


http://dx.doi.org/10.1002/anie.201108982
http://dx.doi.org/10.1002/anie.201108211
http://dx.doi.org/10.1002/anie.201200015
http://dx.doi.org/10.1002/anie.201108983
http://www.angewandte.org

Angewandte

Trifluoromethylation

i)

G,

=]

‘15 This article is accompanied by a cover picture (front or back cover, and inside or outside).

\%m

3508

Contents

3713-3715

A. Hafner, S. Brise*

Ortho-Trifluoromethylation of
Functionalized Aromatic Triazenes

Selective Cell Adhesion

J. EI-Gindi, K. Benson, L. De Cola,

H.-J. Galla, N. Seda Kehr* _ 3716-3720

Cell Adhesion Behavior on
Enantiomerically Functionalized Zeolite L
Monolayers

Supporting information is available
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(see article for access details).
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A silver key to add CF;: In presence of
in situ generated AgCF;, it is possible to
trifluoromethylate aromatic triazenes in
high ortho selectivity and good yields by
means of a C—H substitution (see
scheme). Owing to the further transfor-
mation possibilities offered by triazenes,
a variety of CF;-substituted building
blocks are then accessible.

Zeolite L nanocrystals can be enantio-
selectively functionalized and their enan-
tiomorphous SAMs prepared. The adhe-
sion behavior of different cells with these
new biomaterials was studied according

(see article for access details).
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to the respective surface chirality. This
concept was demonstrated for cell sepa-
ration of primary cells and cell lines (see
picture).

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