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Pincer Chemistry 1973-2008: non-Boron

To B or not to B? Incorporation of BH into
tridentate ligands has recently allowed the
isolation of the first boryl-based pincer
complexes. Functionalized diaminobor-
ane and m-carbaborane (see picture) form

Blocking one face: Benzylic carbocations,
which are easily generated in situ from
alcohols or acetates by Bronsted or Lewis
acids, undergo selective facial discrimi-
nation in diastereoselective reactions (see
scheme; FG =functional group). The

A values are responsible for the facial
selectivity. Catalytic amounts of various
Lewis acids can be employed in discrim-
inating one face of the carbocation.

SPh/SePh
SPh/SePh
Pincer Chemistry 2009: Boryl

Ir and Pd complexes, respectively. Novel
reactivity, including in catalysis, is
expected to result from the M—boryl bond
and electronic communication with the
specific ligand framework.
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Spoilt for choice? Chemoselectivity is a
central aspect of chemical synthesis, but
the endeavor to find the right reaction
pathway from the many that are often
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Segregation is a key theme of this film: hydrophilic blocks enhanced the phase
Poly(arylene ether sulfone ketone) multi-  separation of the two block types (see
block membranes containing highly sul-  picture), and the high interconnectivity of
fonated hydrophilic blocks were prepared the rodlike hydrophilic aggregates led to
by postsulfonation. High local concentra-  high proton conductivity even at low
tions of sulfonic acid groups within the humidity.

1) Raney Ni (W-7)
2) o-chloranil

A long life with controlled movement:
Engineered protein nanomachines with
defined and adjustable functional features
offer opportunities for controlling move-
ment on nano- to microscale biohybrid
devices. Myosin motors (the picture
shows a dimeric motor) have now been
constructed with optimized properties
with regard to stability and regulation,
including switchable processivity and
tight control of the velocity of movement.

toluene

The desulfurization of meso-trithienyl- valeryl-substituted subporphyrin that
subporphyrins leads to meso-trialkylsub-  exhibits highly perturbed optical and
porphyrins (see scheme). Oxidation at the electrochemical properties compared to
benzylic position of the meso-alkyl sub- other subporphyrins.

stituent of 1 has been used to prepare a
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O (1 atm) four-component

coupling
A=yt (one pot)
X=1,Br
R?NHNH,

All 4 one: Palladium-catalyzed carbonyla-
tion initiates a highly regioselective tria-
zole synthesis. In this four-partner proto-
col, the aryl halide, amidine, and hydra-
zine partners are easily varied, allowing
the synthesis of fully substituted 1,2,4-

R cytotoxicity (ECsq)

e e 45 nm

antillatoxin

11000 nm

1200 nm

A~k

Fraternal twins: Oligoureas and y-pep-
tides are isosteric, quasi-isostructural
helical foldamers endowed with distinct
biomolecular recognition properties.
Combination of the two backbones to
generate urea/amide hybrids (see picture)
was found to give more potent yet less
cytotoxic antimicrobial helical

foldamers.
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OH
H \\N —N HO
Ar— -\N- N. 58
| HO,C N
Rz

deferasirox

triazoles in a modular fashion. This
methodology is demonstrated with the
synthesis of druglike and/or pharmaceut-
ically relevant molecules such as defer-
asirox.

Side-chain plays lead role: Antillatoxin is a
cyclic peptide and potent neurotoxin, and
the total syntheses and biological evalua-
tions of antillatoxin and its side-chain
analogues are reported. A subtle side-
chain modification led to dramatic
changes in the cytotoxicity; detailed con-
formational analyses revealed that the
shape of the twisted side chain is critical
for the biological activity of antillatoxin.

Oligourea
X =NH
R mix
J\/XT]/.’IZ |:,‘>
0
X =CH,
¢ *-peptid
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Ki: micromolar

Two loops were found to move inward
toward the o-fucosidase active site to
produce a closed conformation of com-
plexes with inhibitors with increasing K;
values from the micro- to nanomolar
range. Although no further conforma-

Towards the third dimension: A new type
of organic—inorganic hybrid comprises
two independent molecular layers sepa-
rated by a metal monolayer and sand-
wiched between outer electrodes (see
picture). The interlayer reveals metallic
properties despite its reduced dimensions
and the presence of chemical bonds at
both sides. It might be useful as an
intermediate electrode to control charge
transport through molecule-based devi-
ces.

Light heavyweight champion: Chemically
cross-linked dendrimer nanoclusters
(DNCs) have been developed as a plat-
form for preparing targeted magnetic
resonance contrast agents. The extremely
high gadolinium payload causes the
DNCs to show a significant improvement
in tumor contrast compared with pre-
contrast images (see picture).

Please release me: Hydrocarbon mono-
layers attached to a TiO, surface can be
cut by electrochemical means, thus
allowing active molecules or proteins to
be released from the TiO, surface (see
picture). Requirements are suitable elec-
tronic properties of TiO, combined with a
voltage to cause Schottky barrier break-
down; valence band holes are then suffi-
ciently reactive to generate OH" radicals.

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Ki: nanomolar

Ki: picomolar
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)

tional changes in the two loops are
observed for inhibitors with sub-nano-
molar K; values, the loops are additionally
stabilized by hydrogen bonds and hydro-
phobic interactions.

Pre-contrast

Post-contrast
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complex

On the MAP: The title technique com-
bines microfluidic magnetic sample
preparation with highly specific aptamer-
based molecular recognition and quanti-
tative PCR. Using platelet-derived growth

Two photons are better than one: A two-
photon probe (ANal, see picture) shows
strong two-photon fluorescence enhance-
ment in response to Nat and a dissocia-
tion constant (K4) of (26 £2) mm in the
cell. It can be easily loaded into the cells
and can selectively detect intracellular free
Nat in live cells and living tissues at a
depth of 100-200 um for a long period of
time.

N
VIR
2

T T T

a-peptide
helix

«/p-peptide
helix

(a+a/f)-peptide
chimeric tertiary structure
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external magnet

factor as a model, a fm detection limit was
obtained in fetal bovine serum with a
dynamic range that spanned five orders of
magnitude.

Highly stable photoluminescent (PL)
nanocomposite multilayers including
quantum dots (see picture) were prepared
using a nucleophilic substitution reaction.
The assembly of functional nanoparticles
in a nonpolar solvent can allow selective
deposition and induce a hydrophobic
surface with a water contact angle above
115°, which significantly enhances the PL
durability of nanocomposite films.

two photons (IR) /\
-0 O

N ?‘Q’Nf_\ ANa1
° K,O\/‘ d I /N—</7\‘ 5 o

(e}

A—/ AN

Backbone thioester exchange is used to
explore a fundamental type of protein—
foldamer packing motif, the association of
an o helix and an a/p-peptide foldameric
helix, which is analogous to an antiparallel
coiled-coil tertiary structure in a pure
o-residue backbone. Side-chain packing
preferences at this chimeric tertiary inter-
face are comparable to those that deter-
mine pairing propensities among anti-
parallel o helices.

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Flicking the switch: Photoirradiation has a
dramatic effect on the superconducting

VY y W o 3 01 7y properties of a passivated ultrathin Nb

? : ’5 { Vis ; § 3 f film functionalized with a photochromic

® 2@ g & 0 & self-assembled azobenzene (AZ) mono-
— — ‘31 layer (see picture). These effects can be

trans-AZ cis-AZ attributed to photoisomerization-induced

changes in the amount of charge transfer
between the substrate and the photo-
chromic monolayer. The changes are
accompanied by alternation of the surface
dipoles.

Cassette recording: A new class of cou-
marin—rhodamine through-bond energy-
transfer (TBET) cassettes with minimal
spectral overlap between the donor emis-
sion and the acceptor absorption (see
picture) show large pseudo-Stokes shifts y
(up to 230 nm) and emission shifts (up to ) T 4
170 nm). The utility of this TBET platform
for TBET-based probe development was
demonstrated by a new ratiometric fluo-
rescence pH probe.

The crystallization events occurring in a
drying droplet containing DNA-capped
nanoparticles were probed by means of
small-angle X-ray scattering (SAXS; the
picture shows a series of 1D SAXS
patterns recorded over time). Unusual
nanoparticle supracrystals form that are
both soft and elastic with continuously
scalable crystalline states over a wide
range of lattice constants.

4
3.5

1
05

Radical changes: One single P-Rh-P angle L Ph Ph
determines whether the odd electron in 4

the paramagnetic complex [Rh- h =

(trop,PPh) (PPh;)] is delocalized over the | PPhy
whole molecule (see picture, blue) or is PPh;

localized on the P—Rh unit (red). The two
energetically almost degenerate electro-
mers exist in a fast equilibrium, and the
“red” complex has the highest spin den-
sity at Rh of all low valent Rh complexes
observed to date.
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Photosensitive pillars: Perfectly aligned
C=C bonds in trans-1,2-bis (4-pyridyl)-
ethene ligand pairs undergo 100% pho-
tochemical [2+2] cycloaddition reactions

UV Irradiation
SCSC

in interpenetrated 3D coordination poly-
mers, accompanied by single-crystal to
single-crystal (SCSC) transformation
(see scheme).

Completely coupled: The acylation of
dimethylamine through coupling to form-
aldehyde occurs with almost 100% selec-
tivity at low coverage of adsorbed O
atoms on metallic gold and with a low
activation energy. Oxygen creates an

Approaching the curve: A [4]circulene (see
picture) has been prepared in five steps.
Although the [4]circulene motif has never
before been observed, these findings
suggest that the square may join the
pentagon as a motif for viable fullerenes.

The super bowl: The dynamic inversion
behaviour of [CpRu(n®-sumanene) |PF
(see picture; sumanene =C,;H,,) was
investigated in solution by NMR studies.

Angew. Chem. Int. Ed. 2010, 49, 229 —241

fﬁ 3
= Dynamic

lnverswn

active intermediate (CH;),N,, which
attacks the carbonyl carbon of the alde-
hyde (see picture). A general mechanistic
framework for efficient and selective
acylation of amines promoted by Au is
established.

This result, the first elucidation of bowl-to-
bowl inversion in s-bowl transition metal
complexes, is solvent- and temperature-
dependent.

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Platinum nanocrystals on carbon black
were synthesized by an electrochemical
square-wave potential method (HIF-Pt/C,
see picture). The nanocrystals have high-
index facets and a high density of atomic
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Enyne-enyne-o: Tandem cycloisomeriza-
tion of dienynes catalyzed by platinum
dichloride and subsequent Cope re-
arrangement affords bicyclic rings (see

jibal-H, he

xanes

One more, one less: Radical centers are
generated in binary neutral zirconium
oxide clusters by replacing one Zr atom in
single-metal cationic and anionic clusters
with radical oxygen centers by an atom
that has one less (Sc) or one more
electron (Nb). This study reveals that
these isoelectronic systems promote
similar oxidation reactions and can
undergo full catalytic cycles (see picture;
Zr yellow, Sc gray, O red, C green, H teal,
N blue).

HIF-PY/C
\ === Commercial Pt/C

1200
tls

1800

steps. Thanks to this high density, the
catalysts exhibit at least twice the activity
and selectivity of commercial Pt/C cata-
lysts for ethanol electrooxidation into CO,.

R

R
/
1
R = vinyl —
| —— Z
H oy

scheme; Z=NTs, O, CH,), such as
bicyclo[3.2.2]nonadienes 1 or tetrahydro-
cycloheptalc]pyrans and -pyridines 2, in
high yields.

I T
AcO chiral NHC (1.0 mol %)

OPO(OE), |

RO R=SiMe,
CuCly+2H,0 (2.0 mol %) R=Ae 3 steps
(-)-nyasol
R,R'=H

The desired isomer of a chiral 1,4-diene
containing an E or Z double bond can be
accessed readily by a regio- and stereo-
selective hydroalumination of silyl-substi-
tuted alkynes and subsequent enantiose-
lective copper-catalyzed allylic alkylation.

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

7,>98:2 Sy2', 98.5:1.5 er.

The utility of the procedure was demon-
strated through the synthesis of
(—)-nyasol (see scheme). dibal-H =diiso-
butylaluminum hydride, NHC = N-hetero-
cyclic carbene.
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Water + ng" _micropillar

[bmp][NTf2] + L1

[T R —

Quick test for quicksilver: A microdevice
for liquid—liquid extraction and sensing of
mercury ions in water uses an ionic liquid
containing a task-specific ionic fluoro-
genic salt (L1) as the extracting liquid

‘.

phase. The “off-on” sensing response
decreases the likelihood of false positives
and allows detection of Hg?* in aqueous
solution down to 50 ppb.

Knock, knock! Despite the similar high-
field "TH NMR spectra of different alcohols
in the presence of hexameric capsules of
resorcin[4]arenes, diffusion NMR spec-
troscopy showed that only some of these

UV light

ArCH,OH HNO;
H,0 + ArCHO y NO, l 0, + H,0

Angew. Chem. Int. Ed. 2010, 49, 229 —241

alcohols are truly encapsulated in the
hexameric capsules, whereas other alco-
hols are part of the hexameric structure of
the capsules (see schematic representa-
tion; R=Cy1Hy;).

Proper lighting: Investigation of photo-
catalytic oxidation by in situ fluorescence
imaging with a redox-responsive fluores-
cent dye (see picture, green) shows that
acid treatment of single titanosilicate
crystals significantly increases both the
adsorption and reaction efficiencies and
the heterogeneity of photocatalytic activity
among crystals. Furthermore, crystal
defects serve as reactive sites during the
photocatalytic reaction.

Swapping places: The use of carbon to
replace transition metals in the selective
aerobic oxidation of benzylic alcohols has
been demonstrated to be feasible. The
HNO; additive is activated by the carbon
catalyst NSC, which serves as the primary
oxidant for alcohol oxidations and is
regenerated by O,. NSC=nanoshell
carbon.

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Angewandte ,

Analytical Microsystems

F. Loe-Mie, G. Marchand,* |. Berthier,
N. Sarrut, M. Pucheault,
M. Blanchard-Desce, F. Vinet,

M. Vaultier* 424427

Chemie

Towards an Efficient Microsystem for the

Real-Time Detection and Quantification
of Mercury in Water Based on a
Specifically Designed Fluorogenic Binary
Task-Specific lonic Liquid

Molecular Capsules

S. Slovak, L. Avram, Y. Cohen* 428 -431
Encapsulated or Not Encapsulated?
Mapping Alcohol Sites in Hexameric
Capsules of Resorcin[4]arenes in Solution
by Diffusion NMR Spectroscopy

Photocatalysis
T. Tachikawa,* S. Yamashita,
T. Majima* 432-435

Probing Photocatalytic Active Sites on a
Single Titanosilicate Zeolite with a Redox-
Responsive Fluorescent Dye

Aerobic Oxidation

Y. Kuang, N. M. Islam, Y. Nabae,
T. Hayakawa, M.-a. Kakimoto* 436-440

Selective Aerobic Oxidation of Benzylic
Alcohols Catalyzed by Carbon-Based
Catalysts: A Nonmetallic Oxidation
System

www.angewandte.org

239


http://dx.doi.org/10.1002/anie.200905037
http://dx.doi.org/10.1002/anie.200904952
http://dx.doi.org/10.1002/anie.200904876
http://dx.doi.org/10.1002/anie.200904362
http://www.angewandte.org

Contents

=)

]

240

Photocatalysis

J. Zhang, X. Chen, K. Takanabe, K. Maeda,
K. Domen,* ). D. Epping, X. Fu,
M. Antonietti, X. Wang* ____ 441-444

Synthesis of a Carbon Nitride Structure for
Visible-Light Catalysis by Copolymeriza-
tion

Liquid Crystals

H. Nagayama, S. K. Varshney, M. Goto,
F. Araoka, K. Ishikawa, V. Prasad,
H. Takezoe* 445 — 448

Spontaneous Deracemization of Disc-like
Molecules in the Columnar Phase

lonic Liquids

A. Wulf, K. Fumino,
R. Ludwig* 449 -453
Spectroscopic Evidence for an Enhanced
Anion—Cation Interaction from Hydrogen
Bonding in Pure Imidazolium lonic
Liquids

Spectroscopic Methods

M. Sajadi, Y. Ajaj, I. loffe, H. Weingértner,*
N. P. Ernsting™ 454 — 457

Terahertz Absorption Spectroscopy of a
Liquid Using a Polarity Probe: A Case
Study of Trehalose/Water Mixtures

Supporting information is available on www.angewandte.org

(see article for access details).

www.angewandte.org

400 500 600
Alnm

Just like a melon: Carbon nitride photo-
catalysts (see formula) structurally akin to
poly(aminoimino)heptazine (Liebig’s
melon) can be prepared by direct copoly-
merization of dicyandiamide with barbi-
turic acid (BA). The picture shows how

Chiral discs: Seemingly flat disc-like mol-
ecules form a columnar phase and spon-
taneously segregate into macroscopic
chiral domains (deracemization). Quan-
tum chemical calculations suggest that
these molecules have a twisted axially
chiral core (see picture). Their aggrega-
tion into chiral superstructures is evi-
denced by electronic and vibrational cir-
cular dichroism spectra.

Building bridges: Increasing capabilities
of hydrogen bond formation in a set of
imidazolium ionic liquids allow the direct
observation of hydrogen bonding (circled
in picture; C gray, H white, F orange,

N blue, O red, S yellow) by far-IR spec-
troscopy. Frequency shifts are assigned to
the ability and strength of H-bond forma-
tion. Reduced mass effects are negligible
and the interactions are local and direc-
tional.

The fluorescence relaxation of N-methyl-6-
quinolone was used to determine the
frequency-dependent permittivity of the
molecular environment over a large spec-
tral range (see picture), for example in
trehalose-water solution. Local THz-FIR
spectroscopy can be realized by covalent
attachment of the probe molecule to a
supramolecular structure.

increasing the amount of BA in the
copolymerization mixture (arrows)
extends the optical absorption of the
products further into the visible region, as
is favorable for solar-energy applications.
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@@ A video clip is available as Supporting Information

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

In the Supporting Information for this Communication there was some ambiguity in the
way that two '"H NMR spectra were assigned. Upon inspection, the authors noticed that
two peaks marked as | and m for Poly(GEMA)g and P2 were wrongly labeled.
Therefore, these spectra have been now been correctly assigned and are available
online.

The authors apologize for this oversight and emphasize that the changes have no
impact on the identity and behavior of the polymers.
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