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Lending support! ILS catalysts repre-
sent a new and very effective class of
catalysts that are used to facilitate the
asymmetric synthesis of compounds
that contain new C—C and C—O bonds
(see scheme). There are many advan-

tages to using ILS catalysts: they are
nontoxic, environmentally benign, and,
most important, recyclable. An over-
view of the design, synthesis, mode of
action, and effectiveness of this class
of catalysts is reported.

CONTENTS
CONCEPTS

B. Ni, A. D. Headley*....... 4426-4436

Ionic-Liquid-Supported (ILS)
Catalysts for Asymmetric Organic
Synthesis

At the right places: Owing to substitu-
tion-lability difference in disparate
metal centers, an oxo-centered hetero-
metallic trinuclear acetato complex
[Ru,MgO(CH;COO)x(py)s] (py =pyri-
dine; see picture) undergoes site-selec-
tive substitution of propionates and
ferrocenycarboxylates in a stepwise
manner. The new substituted families
have been successfully separated by
chromatography and fully character-
ized.

COMMUNICATIONS

Propionate

Cluster Compounds

A. Tkegami, M. Abe,* A. Inatomi,
Y. Hisaeda*................... 4438 4441

Synthetic Design of Heterometallic
Cluster Compounds with Site-Selective
and Stepwise Substitution of Bridging

Carboxylates

Organometallic single-molecule
magnet: Studies of two dimeric orga-
nometallic dysprosium compounds
reveal one to be the first organometal-
lic single-molecule magnet (see pic-

Single-Molecule Magnets

R. A. Layfield,* J. J. W. McDouall,*
S. A. Sulway, F. Tuna, D. Collison,

. . R. E. P. Winpenny*.......... 4442 - 4446
ture). A comparison of the magnetic periy
properties and electronic structures of Influence of the N-Bridging Ligand on
the two compounds shows that Magnetic Relaxation in an Organome-
Dy--Dy interactions have a profound tallic Dysprosium Single-Molecule
influence on the dynamic magnetic Magnet
behaviour, while having little effect on
the static magnetic measurements.
: Pr NP Asymmetric Catalysis
[{IPrPaBr;},] L—zw Y 1Pr
Br-
H’\AOH vinyl butyrate '\/\ Br pd Br J. Deska, C. del Pozo Ochoa,
- T \‘yPr i = J-E. Biickvall*............... 4447 - 4451
. - H ol
Uplo Botk yielo, oojeeer | ['( l:DrEEri}_] Chemoenzymatic Dynamic Kinetic
: - Resolution of Axially Chiral Allenes

At the palladium: Dimeric palladium In combination with porcine pancre-
bromide complexes bearing monoden- atic lipase as biocatalyst, a dynamic
tate N-heterocyclic carbene ligands kinetic resolution has been developed,
have been identified as efficient cata- giving access to optically active allenes
lysts for the chemoselective racemiza- in good yield and high enantiomeric
tion of axially chiral allenyl alcohols. purity (see scheme).
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C—H Activation

Why so different? The comparison of

[0 the reaction of “bare” [P,O,]'* and
N. Dietl, M. Engeser [V4O,0]" with ethene by mass-spectro-
H. Schu;arz* ......... e, 4452 -4456 metric and computational studies per-
mits insight into mechanistic aspects of
Competitive Hydrogen-Atom Abstrac- the competition between C—H bond
tion versus Oxygen-Atom and Elec- activation and oxygen-atom and elec-
tron Transfers in Gas-Phase Reactions tron transfers. Whereas [P,O,o]*
of [X,0,]" (X=P, V) with C,H, reacts by homolytic C—H bond cleav-
age and electron transfer, the isostruc-
tural [V,O,0]'t shows only oxygen-
atom transfer (see picture).
Aldol Reactions A o oH One stone four birds: A single chiral
RE TV Y@,  primary amine was found to catalyze
S. Luo,* P. Zhou, J. Li, rsam A iR unprecedented asymme.tric retrojaldol
J-P. Cheng®.................. 4457 — 4461 Ireqt Sdal B Retro Aldol and transfer-aldol reactions, leading to
s four different chiral aldol adducts from
Asymmetric Retro- and Transfer-Aldol = "NH, one common chiral source with up to
Reactions Catalyzed by a Simple 4 (1R.2R)- Qj 99:1 d.r. and 99 % ee (see scheme).
Chiral Primary Amine oH 0 Transfer Aldol @ OH
Rf/ | () /u\//'\,/\\_n
= L
(1'5,285)- (S)

Metal-Organic Frameworks

P. Vaqueiro,* M. L. Romero,
B. C. Rowan,
B. S. Richards ................ 4462 - 4465

Arrays of Chiral Nanotubes and a

Layered Coordination Polymer
Containing Gallium—Sulfide Super-
tetrahedral Clusters

Organically functionalised supertetra-
hedral clusters: Two novel coordina-
tion polymers, consisting of chiral heli-
cal nanotubes and of composite layers,

have been obtained by linkage of gal-
lium-sulfide supertetrahedral clusters
and dipyridyl ligands (see picture).

FULL PAPERS

Molecular Machines

D. A. Tramontozzi, N. D. Suhan,
S. H. Eichhorn, S. J. Loeb* 4466-4476

The Effect of Incorporating Fréchet
Dendrons into Rotaxanes and
Molecular Shuttles Containing the 1,2-
Bis(pyridinium)ethane C[24]Crown-8
Templating Motif

A not so “shuttle” variation: Attach-
ing dendritic units to both the axle and
wheel components of a molecular shut-
tle increases the barrier to shuttling
and skews the distribution of co-confor-
mations in favor of a single recognition
site (see scheme for one possible con-
formation). Since shuttling causes a
dramatic change in the shape of the
molecule (>1 nm in length), this dem-
onstrates the potential of using inter-
locked components to manipulate the
size and shape of macromolecules.
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Marker molecules: The newly synthe-
sized fluorinated rhodamines are cell-
permeable and perform excellently in
optical microscopy applications, such
as single-molecule detection and
stimulated emission depletion (STED)
nanoscopy (see picture).

Nanoscopy

G. Y. Mitronova, V. N. Belov,*

M. L. Bossi, C. A. Wurm, L. Meyer,

R. Medda, G. Moneron,

S. Bretschneider, C. Eggeling,*

S. Jakobs, S. W. Hell*....... 4477 - 4488

New Fluorinated Rhodamines for
Optical Microscopy and Nanoscopy

Tongues and drugs: y-Hydroxybutyric
acid (GHB), a colourless, odourless
and tasteless chemical, has become
one of the most dangerous illicit drugs
of abuse today. There is an urgent
need for simple, easy-to-use sensors
for GHB in solution. We present a col-
orimetric sensor array based on supra-
molecular host—-guest complexes of flu-
orescent dyes with organic capsules
(cucurbiturils) for the detection of
GHB (see graphic).

Sensors

L. A. Baumes, M. Buaki Sogo,
P. Montes-Navajas, A. Corma,
H. Garcia*.................... 4489 — 4495

A Colorimetric Sensor Array for the
Detection of the Date-Rape Drug
v-Hydroxybutyric Acid (GHB):

A Supramolecular Approach

Ny
F I hv
argon matrix, 4 K
-N,, -l
F F

Quartet nitreno triradical 2 was
obtained by irradiation of 2-iodo-
3.4,5,6-tetrafluorophenyl azide (1) in
an argon matrix at 4 K and character-
ized by EPR spectroscopy. Electronic

o, o, T - Triradical

structure calculations in combination
with the experimental results allow a
detailed understanding of the proper-
ties of this unusual new type of high-
spin organic molecule.

Radicals

D. Grote, C. Finke, S. Kossmann,
FE Neese, W. Sander*......... 4496 - 4506

3,4,5,6-Tetrafluorophenylnitren-2-yl:
A Ground-State Quartet Triradical

Guest encapsulation: Enantiopure
water-soluble cryptophanol exhibits
unusual chiroptical properties in water
under basic conditions. The chiroptical
properties are strongly dependent on
the type of alkali metal ion (Li*, Na™,

K*, Cs*) surrounding the cryptophane
and whether or not a guest molecule is
present inside the cavity of the host
(see figure). This compound may be a
good sensor for small, neutral mole-
cules in aqueous solvent.

Chiroptical Properties

A. Bouchet, T. Brotin,* D. Cavagnat,
T. Buffeteau®................. 4507 -4518

Induced Chiroptical Changes of a
Water-Soluble Cryptophane by Encap-
sulation of Guest Molecules and Coun-

terion Effects
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Bending over backwards: We have
combined theory and experiment to
obtain deep insights into the interac-
tion between dendrons and DNA

CONTENTS

DNA

S. P. Jones, G. M. Pavan,* A. Danani,

. o
(such as depicted). By modifying the S. Pricl, D. K. Smith*....... 4519-4532
surface amines, the thermodynamics of Quantifying the Effect of Surface
binding were tuned, enabling the Ligands on Dendron-DNA Interac-
development of more effective systems tions: Insights into Multivalency
for gene delivery, with lower toxicity. through a Combined Experimental
Modelling indicated that these modi- and Theoretical Approach
fied dendrons gave rise to deforma-
tions of the DNA double helix.
Antiviral Agents
- : /Y\ g
euraminidase o) - CO:Et
b Neuraminidase inhibitor J Ma) Y. Zhao, S. Ng’ J Zhang’
" ’_?1 ) O ; AcHN™ i g 3X. _r I F J. Zeng, A. Than, P. Chen,*
() \ a2 SETRRETA p il > \ C X-W Litt 4533-4540
e A Tamiflu L ) -

Tamiflu: A novel and practical synthe-
sis of Tamiflu by using cheap reagents
and abundantly available starting
materials (D-glucal) has been devel-
oped, and allows late-stage functional-
ization for the flexible synthesis of

| (Neuraminidase inhibitor) ¥ 4
- - —_— - — —

Tamiflu analogues. The active metabo-
lite of Tamiflu, oseltamivir carboxylate,
significantly inhibits the vesicular exo-
cytosis (regulated secretion) of PC12
cells (see figure).

Sugar-Based Synthesis of Tamiflu and
Its Inhibitory Effects on Cell Secretion

Control by Size

Self-sorting: The combination of four
urea residues of different size with
four (aliphatic) loops of different
lengths connecting adjacent urea resi-
dues (see figure) can be used for the
selective dimerization of tetraureaca-

= RS
4 o & Pt
- B =
= E

Control by Geometry

lix[4]arenes. Additional selectivities
can be created by the geometrical
match or mismatch of loops and bulky
substituents in tetraurea derivatives
with less than four loops or bulky
residues.

Supramolecular Chemistry

Y. Rudzevich,* V. Rudzevich,
V. Bohmer*................... 4541 -4549

Fine-Tuning the Dimerization of

Tetraureacalix|4]arenes

Light induces SCO: The fast low-spin
to high-spin conversion in [Fe™-
(bpy)s]** (bpy =bipyridine) was stud-
ied by ab initio calculations. The
energy dependence of the metal-to-
ligand charge transfer (MLCT) band
was determined and it was found that
both the singlet and the triplet MLCT
states have their equilibrium distance
in the Franck—Condon region (see
figure).

AE/ eV

18 19 20 21 22 23
d(Fe-L) /A

Magnetic Properties

C. de Graaf,* C. Sousa....... 45504556

Study of the Light-Induced Spin Cross-
over Process of the [Fe"(bl’y)z.]pr
Complex
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Fluorous Chemistry

S. D. Nielsen, G. Smith, M. Begtrup,
J. L. Kristensen*............. 4557 -4566

Synthesis and Application of a New

Fluorous-Tagged Ammonia Equivalent

o]
J\OJ< =

Rf = CgF47(CH;);

(0]
Rf”

Ry

Ry

N-O

cleavage Ra
—_—

HP‘J'
Ry

26 examples

2.0
H.N N
H
90 % purity
79 % yield over 4 steps

Fluorous purification to the rescue! A
novel fluorous-tagged ammonia equiv-
alent has been developed. The scope

of the fluorous N—O linker is exempli-

99 % purity
49 % vyield over 6 steps

fied by the synthesis of itopride, a drug
used for the treatment of functional
dyspepsia (see scheme).

Asymmetric Catalysis

J. Mazuela, A. Paptchikhine,
O. Pamies, P. G. Andersson,*
M. Diéguez™.................. 4567 -4576

Adaptative Biaryl Phosphite-Oxazole
and Phosphite-Thiazole Ligands for
Asymmetric Ir-Catalyzed Hydrogena-
tion of Alkenes

= - -
=i Ir-P N ligand
(E) and (2)

ee's up to >99%

Adaptive chemistry: A library of phos-
phite—oxazole/thiazole ligands has
been applied to the Ir-catalyzed asym-
metric hydrogenation of several largely
unfunctionalized E- and Z-trisubsti-
tuted and 1,1-disubstituted terminal
alkenes (ee values up to >99 %; see
scheme).

Asymmetric Catalysis

M. Frings, 1. Atodiresei, Y. Wang,
J. Runsink, G. Raabe,
45774587

C,-Symmetric Aminosulfoximines in

Copper-Catalyzed Asymmetric Vinylo-
gous Mukaiyama Aldol Reactions

0 (0Tf)2(10mol%) .. R OH
X7 NotMms o Et,0, TFE 0 X i .
O R

Tuning for high ee: Combinations of
Cu(OTY), and readily available C;-

symmetric aminosulfoximines afford
catalysts for vinylogous Mukaiyama-

type aldol reactions (see scheme).
After fine-tuning of the ligand back-
bone, excellent stereoselectivities and
very high yields can be achieved.

Ionic Liquid Crystals

X. Cheng,* X. Bai, S. Jing, H. Ebert,
M. Prehm, C. Tschierske* .. 4588 —4601

Self-Assembly of Imidazolium-Based

Rodlike Ionic Liquid Crystals: Transi-
tion from Lamellar to Micellar
Organization

Hape1Cy0,

(o]

Br
NS N"-CpHomet

H,.,C,0 CO

Colpex

SmA Cuby/Pm3n

Increasing m

The long and short of it! Imidazolium-
based ionic liquid crystals with
extended rodlike cores have been syn-
thesized. By changing the molecular
structure the mode of self-assembly
can be tuned from nematic to 1D
(SmA) to 2D (Coly,,) and 3D (Cub,/
Pm3n). Short N-terminal alkyl chains
prefer to be separated from the long
C-terminal chains to give rise to
bilayer phases and core-shell aggre-
gates (see image).
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Formation of Pt-skin due 1o

dissolution of cobalt

Ptcare.ricnCOshettricn
Initial step t=2h

Only skin-deep: Pt-rich core/Co-rich
shell bimetallic nanoparticles (NPs)
subjected to chemical dealloying pro-
duce a Pt skin on the surface (see pic-
ture). These NPs show significant

Pt-skin

® Pratoms

@® Coatoms

Collapse of imperfect Pt-skin
r=4h

enhancement of the oxygen reduction
reaction (ORR) relative to pure Pt.
When the dealloying process lasts too
long, the Pt-skin feature collapses
resulting in loss of ORR activity.

CONTENTS

Bimetallic Catalysts

FE-J. Lai, W.-N. Su, L. S. Sarma,
D.-G. Liu, C.-A. Hsieh, J.-F. Lee,
B.-J. Hwang*................. 4602 -4611

Chemical Dealloying Mechanism of
Bimetallic Pt—-Co Nanoparticles and
Enhancement of Catalytic Activity
toward Oxygen Reduction

Cleavage priority in peptides: Dissoci-
ation of diverse f-amino acids incorpo-
rated into a-peptides, driven by radi-
cal-ion chemistry, is probed by elec-
tron-capture and -transfer dissociation
(ECD/ETD) tandem mass spectrome-
try. The radical stability of amino acid
side chains dominates the N—Cg bond
rupture of f-amino acids in ECD/ETD
to a substantially larger extent than it
does with a-amino acids (see figure).
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Peptide Cleavage

H. Ben Hamidane, A. Vorobyev,

M. Larregola, A. Lukaszuk,

D. Tourwé, S. Lavielle, P. Karoyan,

Y. O. Tsybin*................. 4612 -4622

Radical Stability Directs Electron

Capture and Transfer Dissociation of

Bf-Amino Acids in Peptides

cation dependent

MeO. aza-Claisen rearrangement MeO
—_—
ZN —
MeO

7-8 steps
> 20% overall

Drug synthesis: A highly concise asym-
metric total synthesis of (+)-tetrabena-
zine (see graphic), a drug for treatment
of chorea associated with Huntington’s
disease, and of its active metabolite
(+)-a-dihydrotetrabenazine has been

MeO

XY
X=H, Y=0H ; (+)-a-dihydrotetrabenazine
X=Y=0 ; (+)-tetrabenazine

accomplished. Our route features an
unprecedented cation-dependent aza-
Claisen rearrangement to establish the
carbon framework and two stereogenic
centers of tetrabenazine.

Total Synthesis

S.-M. Paek, N.-J. Kim, D. Shin,
J-K. Jung, J.-W. Jung, D.-J. Chang,
H. Moon, Y.-G. Suh*....... 4623 -4628

A Concise Total Synthesis of (4)-
Tetrabenazine and (+)-a-Dihydro-
tetrabenazine

Caprolactone polymerization: The
borohydrides [{(Me;SiNPPh,),CH]}La-
(BH,),(thf)] (see picture) and
[{(Me;SiNPPh,),CH}Ln(BH,),]
(Ln=Y, Lu) have been synthesized by
two different synthetic routes and used
as initiators in the ring-opening poly-
merization (ROP) of e-caprolactone
(CL). At 0°C, the molar mass distribu-
tion values reached the narrowest
values ever obtained for the ROP of
CL initiated by such a species.

Ring-Opening Polymerization

J. Jenter, P. W. Roesky,* N. Ajellal,
S. M. Guillaume,* N. Susperregui,
L. Maron*.................... 4629 -4638

Bis(phosphinimino)methanide Borohy-
dride Complexes of the Rare-Earth
Elements as Initiators for the Ring-
Opening Polymerization of e-Capro-
lactone: Combined Experimental and
Computational Investigations

Chem. Eur. J. 2010, 16, 4411-4419
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Supramolecular Chemistry

T. Wang, X.-P. Yan*......... 4639 —4649

Pyrazino[2.3-g]quinoxaline-Bridged

Indole-Based Building Blocks:
Design, Synthesis, Anion-Binding
Properties, and Phosphate-Directed
Assembly in the Solid State
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Network design: Building blocks with
two indole-based binding sites strongly
bind two anions with specific topology
and dimensionality (see picture).
These receptors interact with tetrabu-
tylammonium dihydrogen phosphate
(TBAH,PO,), which leads to the for-
mation of a series of multidimensional,
metal-free, coordination polymers with
designed architecture in the solid state.

Monolithic Supported Catalysts

R. Bandari, T. Hoche, A. Prager,
K. Dirnberger,
M. R. Buchmeiser*.......... 4650-4658

Ring-Opening Metathesis Polymeriza-

tion Based Pore-Size-Selective Func-
tionalization of Glycidyl Methacrylate
Based Monolithic Media:

Access to Size-Stable Nanoparticles
for Ligand-Free Metal Catalysis

Metal nanoparticle catalysts: A novel
ring-opening metathesis polymeriza-
tion based approach to the pore-size-
selective functionalization of electron-
beam-triggered free-radical polymeri-
zation derived monoliths has been
developed. This concept allows the
creation and immobilization of metal
nanoparticles within small pores (see
figure), which can be used as effective
catalysts. High turnover numbers of
167000 and 63000 were achieved in
Heck- and Suzuki-type couplings.

Homogeneous Catalysis

L. Duan, Y. Xu, M. Gorlov, L. Tong,
S. Andersson, L. Sun*...... 4659 -4668

Chemical and Photochemical Water

Oxidation Catalyzed by Mononuclear
Ruthenium Complexes with a Nega-
tively Charged Tridentate Ligand

4-picoline

Efficient water oxidation: A mono-
nuclear Ru" complex (see scheme)
undergoes ligand exchange to give the
related aqua complex, which catalyzes
water oxidation with a high turnover
frequency (initially 0.23 turnovers™)

by using Ce'" as the oxidant in solution
at pH 1.0. Photochemical water oxida-
tion was achieved by using a three-
component system containing this cat-
alyst, a Ru-based sensitizer, and a sac-
rificial electron acceptor.

Organic Synthesis

S. Guillou, Y. L. Janin*..... 4669 —-4677

5-Iodo-3-Ethoxypyrazoles: An Entry
Point to New Chemical Entities

N-NH
! s
| 20
CO,Et
HN-N
' O/\ N-NH

Open up your chemical mind! After
achieving a simple preparation of vari-
ous iodinated 3-alkoxypyrazoles, their
potential use as building blocks to gain
access to new chemical entities was
illustrated by the use of Lam and
Cham N-arylation, Suzuki-Miyaura
C4- and C5-arylation, and Negishi
C5-benzylation (see scheme).
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Multiple Mn—O oxidants: The multi- on M Cluster-Supported Catalysts
ple active oxidants Mn"=0, Mn""=0, N . I e B
and Mn""-OOC(O)R, based on the : o e S H Lee L Xu B K. Park
depicted intermediate, operate simulta- - : o Y V. Mironov. S. H. Kim. Y. J. Son e
neously in olefin epoxidation (see L R I He C Kim*Y K,im ’ ’
scheme), and their participation can be Y - S.- J Ki,m* ' ’ 4678 — 4685
controlled by changing the substrate Mn ST
concentration. These results provide Nca S ™ Efficient Olefin Epoxidation by
important clues for a resolution of the S Il s Robust Re, Cluster-Supported Mn™
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Vesicles
C. Pardin, L. Leclercq,
A. R. Schmitzer*............. 4686 —4692
N,N'-Methylenediimidazolium Salts:
From Self-Assembly to an Efficient
DNAse Protection System
All together now! N,N'-Dialkylmeth- length or the nature of the anion. In
ylenediimidazolium salts were synthe- addition, linear double-stranded (ds)
sized and showed self-organization DNA can be entrapped within the
into multilayer vesicles. These vesicles vesicles bilayer and can be protected
exhibit hydrodynamic diameters that towards enzymatic cleavage (see
vary according to the alkyl chain figure).
* Author to whom correspondence should be addressed Full Papers labeled with this symbol have been judged by two referees
as being “very important papers”.
Supporting information on the WWW (see article for access details). #9 A video clip is available as Supporting Information
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