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Welcome to radical catalysis: Radicals are
“tamed” in transition-metal complexes
which serve as catalysts for a number of
reactions—Kumada couplings (see
scheme), highly regioselective cobalt-cat-
alyzed eliminations, Markovnikov addi-

Angew. Chem. Int. Ed. 2009, 48, 6367—6377

tions, and reductive epoxide openings
catalyzed by a titanium/rhodium system.
All of these reactions are powered by the
high reactivity of radical intermediates in
the catalytic cycle of the metal-catalyzed
process.
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Either—or: Exciting developments have
been made in the field of transition-metal-
catalyzed ring-opening reactions of bicy-
clic, heteroatom-containing Diels—Alder

HoN

adducts. These regio- und stereodivergent
reactions open interesting new alterna-
tives to conventional methods (see
scheme, cod =1,5-cyclooctadiene).

OH

candicidin D

Candicidin D is a potent natural product
that was recently re-isolated from bacterial
insect symbionts. Some insects cultivate
the producing bacteria in specialized
organs in order to fight pathogens.
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A twist in the tale: Recent reports have
highlighted solutions to the problems
encountered when drug candidates exist
as slowly interconverting conformers or
atropisomers (see scheme). This Minire-
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Besides the identification of new natural
products for human use, these findings
have also implications for our under-
standing of resistance development and
drug discovery strategies in general.
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view brings together the various strategies
that have been adopted and proposes a
general approach to handling an aspect of
stereochemistry which has received little
attention from drug regulatory agencies.
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At the flick of a switch: Introducing
phosphate moieties into (Thr-Val)y pep-
tide aggregation domains disturbs the
formation of secondary structures. This
suppression is used to regulate the self-

Zintl to the third: [Zn@ZnSn;Bis@Bis]*~
(see structure), the first ternary interme-
talloid Zintl anion, was obtained upon
reaction of the binary anion [Sn,Bi,]*~ with
ZnPh, in 1,2-diaminoethane/[2.2.2]crypt
solution. X-ray structure analysis and DFT
calculations indicate varied bonding
within the intermetalloid cage and ration-
alize the impact of the ternary composi-
tion on structural and electronic proper-
ties.

Angew. Chem. Int. Ed. 2009, 48, 6367—6377

More than distortion: The Jahn-Teller
effect in molecules is more complex than
a simple geometric distortion. It signifi-
cantly alters the electronic and geometric
structure, and can result in unexpected
isomerism and chirality, for example in
deuterated isotopologues of CH,* (see
picture). Rotationally resolved photoelec-
tron spectroscopy and group theory pro-
vide precise information about the
dynamic structure of Jahn—Teller distorted
molecules.

Nanotubes of tin disulfide were fabricated
from SnS, nanoflakes by the vapor-liquid—
solid process using bismuth nanodroplets
as a catalyst. The SnS, reagent in the gas
phase preferentially adsorbs onto the
bismuth particles; upon cooling, nuclea-
tion and growth of SnS, nanotubes occurs
(see HRTEM image). Annealing the
nanotubes results in the formation of
SnS,/SnS superlattices.

. = enzyme
={_= cleaving site

¢ = phosphate moiety

assembly of polymer—peptide conjugates.
A phosphatase enzyme which hydrolyzes
the phosphate esters then triggers the
self-assembly process generating fibrillar
aggregates (see scheme).
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Split the difference: Interface-selective

nonlinear spectroscopy disclosed that five
coumarin derivatives exhibit significantly
different solvachromatic shifts at the air/
water interface, revealing that structurally

Ring of protection: A [2]rotaxane 1 pro-
tects and selectively releases a bioactive
pentapeptide. The rotaxane macrocycle
provides a defensive shield that very
significantly improves the poor stability of
the peptide to both individual peptidases
and the cocktail of enzymes present in
human plasma. Glycosidase-catalyzed
cleavage of a carbohydrate ‘stopper’ in the
rotaxane triggers release of the parent
peptide (see picture).

A new application: The nonsteroidal anti-
inflammatory drug sulindac interacts
directly and specifically with the PDZ
domain of the protein Dishevelled (Dvl),
which is a key intracellular component of
the Wnt signaling pathways. Sulindac
binds to the conventional peptide-binding
pocket of the domain (see picture), and
may exert a cancer chemoprotective effect
by blocking it, thereby inhibiting canonical
Wnt signaling.

different molecules experience notably
different local effective polarities (EY),
even at the same water interface (see
picture; arrows indicate transition dipole
moments).

Ho©OH

1
=
‘ ‘ }. Selective .
enzymatic
Protectio:i of the i 3128::25{
peptide against peptide

peptidases

PPh, PPh, PPhy; PPh,
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Fused metallaaromatics have been con-
veniently prepared from metallabenzenes
(see scheme). The intramolecular S Ar

Angew. Chem. Int. Ed. 2009, 48, 6367—6377

reaction of an osmabenzene allowed the
first examples of a metallabenzothiazole
and a metallabenzoxazole to be isolated.
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An open and closed case: The structure of
a binary complex of C176A [Fe]-hydro-
genase with methylenetetrahydrometha-
nopterin was solved at 2.15 A resolution
in an open conformation. A closed form of
the complex was modeled on the basis of
the experimentally determined structure.
In this model, the iron-site trans to the acyl
carbon is located next to the C14a and
therefore considered as H, binding site.

Matching matters when building supra-
molecular n/p-heterojunction photosys-
tems on solid supports that excel with
efficient photocurrent generation, impor-
tant critical thickness, smooth surfaces,
and flawless responsiveness to functional
probes for the existence of operational
intra- and interlayer recognition motifs.

Detection
[=— 3 T

)

High Five! Under certain circumstances a
carbon atom can become hypervalent (see
structure) and bind five substituents in

the trigonal-bipyramidal structure, which
is normally the labile Sy2 transition state.

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Closed form

Sugar and spice: The title method for the
simultaneous multiplex analysis of intact
cell-surface glycans (see picture) shows
excellent performance in sensitivity, sta-
bility, and practicality. The strategy can be
used to analyze the dynamic variation of
the cell-surface glycome and to decipher
cellular pathophysiological processes.

Angew. Chem. Int. Ed. 2009, 48, 6367—-6377
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90 ym —— Continuous Polymerization—> 1000 um

Two in one: A replication effect allows the
formation of core—shell particles in a
single olefin polymerization step, which
occurs through the simultaneous use of
spatially resolved metallocene catalysts

Small but important: A miniaturized pro-
totype for pH sensing in the pH range 5-
7.5 has been constructed from a photo-
luminescent Eu** metal-organic frame-
work that contains two different Eu** sites
(Eul and Eu2; see picture) and self-
assembles through hydrogen bonding
and m—m interactions. This material has a
very high quantum yield and an excellent
balance between absorption, energy
transfer, and emission rate.

immobilized on a hybrid inorganic—
organic support (see picture). Catalyst A
was exclusively supported in the inorganic
core, while catalyst B was immobilized in
the organic shell.

A colorful bunch: A series of fluorescent
probes designed on the basis of fluores-
cence quenching caused by an excitonic
interaction contain different dye moieties
and fluoresce in various colors upon
hybridization with their target nucleic

Carbon-coated Sn nanopatrticles in carbon
nanofibers (see image) were fabricated by
pyrolysis of coaxially electrospun nano-
fibers as an anode material for Li-ion
batteries. The significantly improved
electrochemical performance of such an
electrode is believed to result from the
unique nanostructure consisting of a thin
carbon shell around tin nanoparticles,
which are further encapsulated in hollow
carbon nanofibers.

Angew. Chem. Int. Ed. 2009, 48, 6367—6377

acid. The picture shows simultaneous
fluorescence in three colors in the nucleus
of a cell containing an excess of three
different microRNA strands. Left: differ-
ential interference contrast image.

50 nm
—
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Nanosilver on a string: Crystalline silver
polyoxovanadate supramolecular archi-
tectures are employed as precursors for
the synthesis of composite nanowires
(see scheme). The nanostructures are

Easy cell: The new polymeric ionomer
TPQPOH with a tris(2,4,6-trimethoxyphe-
nyl)phosphonium unit has excellent sol-
ubility in some low-boiling-point water-
soluble solvents, high ionic conductivity,
and outstanding alkaline stability. A hy-
droxide exchange membrane fuel cell
containing this ionomer exhibits
increased peak power density and
reduced internal resistance.

%

-
S=

ft

¢ & &

composed of semiconducting vanadium
oxide which forms wires with high aspect
ratios, and are embedded with metallic
silver nanoparticles.

Aptamer advantages: Cell-specific delivery
of the anticancer drug cisplatin through a
nucleolin-aptamer-conjugated, cisplatin-

encapsulating liposome delivery system is
described. Calcein was incorporated into
the target MCF-7 cells (see top image) but
not into LNCaP cells (see bottom image).
More importantly, the extent of delivery

can be controlled by using a complemen-
tary DNA of the aptamer as an antidote.

o

CH, ﬁ
OO~ 10T
CHy "

CH

2
OCH, H,CO

H,CO P OCH,

OCH;
H5CO

H;CO
OCH;

OCH,

TPQPOH

o) Ph

Titanium strength: The title reaction was
catalyzed by a chiral titanium complex
formed in situ from commercially avail-
able Ti(OiPr), and (R)-binol, and gave cis-
glycidic amides with excellent enantio-

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

N,Ph binol/Ti(OiPr)4 (10 mol%)
CHyClp, M.S. (4A), 0 °C

LN
SN
)

up to >99% ee
28 examples

meric purity (see scheme). This new
method has been applied to the prepara-
tion of chiral building blocks used for the
synthesis of the side chain of taxol and
(—)-bestatin.
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Key points in the synthesis of (—)-
hygromycin A are the tethered amino-
hydroxylation reaction used to prepare the
aminocyclitol unit and the choice of a

o\
HO_A~_C
o
X N ““OH
H
Me OH
hygromycin A

bulky protecting group on the sugar unit
to facilitate selective Mitsunobu glycosy-
lation and also bestow kinetic stability
upon an otherwise vulnerable proton.

1. Pd" (10 mol%)

R® g ; 1R R
R T St o iy — (o oBE, REL T Vel
Z N R®  DMmA, 110°C N
0:‘5 N 80-95% yield H R
4 \T ﬁ 2.ZnINH,CI
F 79-83% yield

Easy on, easy off: The N-(2-pyridyl)sul-
fonyl group controls the direct Pd"-cata-
lyzed alkenylation of indoles, affording the
corresponding products in good yields
and with complete regiocontrol at C2 (see

The discotic liquid crystal radical 1, which
is very stable in the solid state or solution,
has an enantiotropic ordered hexagonal
columnar mesophase above room tem-
perature with magnetic interactions
among molecular spins. Radical 1 shows
electrochemical amphotericity and
absorption and light-emission properties
that cover the red region of the visible
spectrum.

No need for a transition-metal catalyst is
characteristic for the tandem process

presented herein to obtain functionalized
xanthones. The sequence involves multi-

Angew. Chem. Int. Ed. 2009, 48, 6367—6377

scheme, DMA = dimethylacetamide). The
protocol was also extended to pyrrole
derivatives. The final reductive desulfony-
lation affords the C2-substituted indoles
and pyrroles in good yields.

1:R= COC17H35

o) 0
DBU/DMF, 45 °C d R*
— " e R¥

=
R®=alkoxyl (o] OH
R1
o} 0o
DBU/DMF, RT i R*
R3=alkyl or aryl & o) R3
R1

ple reactions, such as Michael addition-
elimination/cyclization/1,2-addition/elim-
ination reactions (see scheme).
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N HCOONa, 40°C

buffered water

In buffered water, a broad range of
quinoline derivatives underwent asym-
metric transfer hydrogenation in air with
the rhodium catalyst 1 and sodium for-
mate as the hydrogen source to furnish

Biomass Carbohydrates
@ Acidic dehydration
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[
,th-c|
N..O

N
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86-98% ee pl © \©\

25 examples . Bu

synthetically important 1,2,3,4-tetrahydro-
quinolines with excellent enantioselectiv-
ities (see scheme; R=H, Me, F, Cl, Br,
OMe; R =alkyl, aryl).

H,N

E 0 6 : Ru cat. 0

: . i (e}

oL+ WJ\OH: ligand + H,0 + CO,
! H OH o E Py, 150°C \g

mixture in aqueous solution

Simplified procedure: A new catalytic
route was developed for the conversion of
biomass carbohydrates into y-valerolac-
tone (GVL) without using an external H,
supply. A model experiment with glucose

Continuous
Fluid Stream

Gently down the stream: A microfluidic
technique uses a continuous fluid stream
to generate monodisperse unilamellar
phospholipid vesicles from a single bilayer
(see picture). Since the vesicles are robust

p(n

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

GVL

provided y-valerolactone in 48 % yield. An
interesting positive effect of CO, on the
Ru-catalyzed hydrogenation was also
observed. py = pyridine.

Bilayer Lipid
Membrane (BLM)

and efficiently encapsulate high concen-
trations of various molecules, they are
useful as delivery vehicles and as model
cellular systems.

Growing blackberries: The association of
counterions around {Mo,,V;,} polyoxo-
metalate macroanions increases with
increasing macroion concentration and
decreasing solvent polarity. The counter-
ion distribution extends about 2-9 A from
the macroion surface with the highest
probability at 2-3 A from the macroion
surface. A close connection between
counterion association and the self-
assembly of {Mo,,V;e} into “blackberry”
structures is observed.
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Fluorescence

Agents get smart: A macrocycle-based
gadolinium complex undergoes an iso-
merization in the presence of NADH,
leading to an r, relaxivity increase of 54 %,

Self-help groups: The aluminatopyrrolyl
complexes [{n*-2,3,4,5-Me,C,N-
(AICIMe,)},CH] and [{>-2,3,4,5-Me,C,N-
(AICIMe,)CrMe(u-NPh),AlMe, } {Me;Al-
(thf)}] self-activate to give single-site
ethylene polymerization catalysts. The
closely related dinuclear chromium(Il)
complex [{n*-2,3,4,5-Me,C,N-
(AICIMe,)Cr},(1-Me),] (see picture) is a
highly active self-activating ethylene tri-
merization catalyst.

Supporting information is available on www.angewandte.org

(see article for access details).

Sources

~ y % Moy
H NADH NAD' il
G0 0.4 )
“*-/‘” \-“) My ”1
(P B0, U
&N ~odo v
> od

Graft it! Target active sites were directly
grafted onto structural defects of carbon
nanotubes (see picture) by electrophilic
attack. This synthetic route is faster and
more efficient than other approaches, and
it allows a single-site design of carbon
nanotube-based heterogeneous catalysts.
The potential of such catalysts is tremen-
dous for liquid-phase biomass conversion
reactions.

while the intense fluorescence disappears
(see scheme). This agent could facilitate
the use of magnetic resonance imaging
(MRI) for probing tissue redox status.
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MRI Agents

C. Q. Tu, R. Nagao,
A.Y. Louie* 6547 — 6551
Multimodal Magnetic-Resonance/
Optical-Imaging Contrast Agent Sensitive
to NADH

)

Ethylene Polymerization

I. Vidyaratne, G. B. Nikiforov,
S. I. Gorelsky, S. Gambarotta,*
R. Duchateau,” |. Korobkov 6552 —-6556

Isolation of a Self-Activating Ethylene
Trimerization Catalyst

)

g@ A video clip is available as Supporting Information

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