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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:

M. Diefenbach,* K. Kim*
Towards Molecular Magnetic Switching with an Electric Bias
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ATale of Two Isomers: A Stable Phenyl Hydride and a High-Spin
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Worth the wait! Hafnium, a largely

underrated element, showed unexpected
C—H and Si—C bond activation chemistry,
which was found during the course of the

Molecular Machines

T. Kolter* 6772-6775

The Fatty Acid Factory of Yeasts
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first synthesis of hafniumbis(silyl)alkyne
complexes. As for the case of N,-activa-
tion, hafnium proves to be superior to
zirconium in this respect.

Fatty acids are essential metabolites for
nearly all organisms. Yeasts, fungi, and
animals synthesize them using fatty acid
synthases of type | (FAS 1) in the cyto-
plasm, whereby the FAS | of animals is
distinct from that of fungi and yeasts.
Recently obtained high-resolution X-ray
structures of the 2.6-MDa FAS enzyme
from yeast and fungi (see picture) now
allow a closer look at the mechanism of
this reaction.

Angew. Chem. Int. Ed. 2007, 46, 6750—6761
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Thinking green: One of the challenging
goals of modern chemistry is the devel-
opment of clean and environmentally
friendly processes, particularly as the
number of transition-metal-catalyzed pro-
cesses is increasing. With the example of
ruthenium-catalyzed olefin metathesis, a
comprehensive and critical overview is
provided of the recent progress achieved
in this area.

For the USA and Canada:

ANGEWANDTE CHEMIE International
Edition (ISSN 1433-7851) is published weekly
by Wiley-VCH, PO Box 191161, 69451 Wein-
heim, Germany. Air freight and mailing in the
USA by Publications Expediting Inc., 200
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The discovery of cell-free alcohol fermen-
tation: In 1897 Eduard Buchner laid the
foundation stone for modern in vitro
enzymology from his studies on the
conversion of sugar into ethanol in the
presence of zymase derived from yeast.
The resulting Nobel Prize in Chemistry
was awarded to Buchner one hundred
years ago in 1907.

A template-directed sixfold dimerization
of alkyne units is the final step in the
synthesis of the title compound leading to
nanoscale 2D rigid wheel-shaped oligo-
(phenylene ethynylene)s. Solubilizing side
groups allow full characterization by NMR
spectroscopy, GPC, MALDI-TOF MS, and
STM. The distance between two periph-
eral tert-butyl groups at opposite sites of
the oligomer is estimated to be 7 nm.
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Spot the mass of peptides: A label-free
protein kinase assay that uses secondary-
ion mass spectrometric imaging has been
demonstrated with peptide-conjugated
gold nanoparticles (AuNPs). With detec-
tion of the mass change of peptide
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Stimulating fibers: Self-assembled nano-  WaIAd] 2 JIITR N ELIS (1226

fibers coated with hydrophilic oligo(ethyl-
ene oxide) dendrons transform reversibly,
upon heating, into hydrophobic nanofiber
bundles as a result of dehydration of the
dendritic chains (see scheme). A thermo-
responsive sol-gel phase transition is
observed.

All wired up: In the ammonia-channel
protein AmtB, the deprotonation of NH,*
can occur along a hydrogen-bond wire
that contains two water molecules and
terminates at the proton acceptor, the
carboxylate group of the residue Asp160
(see picture). The results of quantum-
mechanical and quantum-mechanical/
molecular-mechanical calculations sug-
gest that a stepwise rather than a con-
certed mechanism is involved.

substrates in a kinase reaction, AuNP-
enhanced peptide signals enabled the
assaying of both the protein kinase and its
inhibition by chemical imaging of peptide
substrates on a surface (see picture).

Eu-reka! Two neutral mononuclear euro-
pium enantiomers [Eu(tta);L] and their
thin films were prepared (tta=2-thenoyl-
trifluoroacetonate; L= (—)-4,5-pinene
bipyridine (1), L= (+)-4,5-pinene bipyri-
dine (2)). The ferroelectric measurements
of the thin films show E-P hysteresis
loops at room temperature (T.=28.0°C)
with remnant polarization of

0.022 uCcm~? and a coercive field of

25 kVem™.

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Molecule-Based Ferroelectric Thin Films:
Mononuclear Lanthanide Enantiomers
Displaying Room-Temperature
Ferroelectric and Dielectric Properties

www.angewandte.org

dte

Chemie

6753


http://www.angewandte.org

Contents

6754

Fluorescent Nanoparticles

C.-C. Huang, Z. Yang, K.-H. Lee,
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Layer Deposition
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B. Bhayana, C. S. Wilcox* _ 6833 -6836

A Minimal Protein Folding Model To
Measure Hydrophobic and CH-m Effects
on Interactions between Nonpolar
Surfaces in Water
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S. R. Coyer, A. J. Garcia,
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Quenching upon aggregation: 11-Mer-
captoundecanoic acid (11-MUA)-pro-
tected Au nanoparticles (11-MUA-AuNPs)
are much more stable and fluoresce much
more strongly than the corresponding
unmodified AuNPs. After addition of 2,6-
pyridinedicarboxylic acid, the 11-MUA-
AuNPs bind to Hg" with both high
sensitivity and selectivity.

Hot-wired silica: Titania-functionalized
silica nanowires containing linear arrays
of mesocages (see picture) are prepared
by a combination of evaporation-induced
self-assembly of polystyrene-block-poly-
(ethylene oxide) soft templates inside
nanoporous hard templates and atomic
layer deposition. This combination allows
the independent tuning of the internal fine
structure of the nanowires and the prop-
erties of their outer surface.

Ink, subtract, print: A novel method is
developed for patterning proteins into
complex architectures with high resolu-
tion, high contrast, and self-alignment
(see fluorescence micrographs). An elas-
tomer is inked with proteins, and a
nanotemplate is used to selectively sub-
tract proteins, leaving a pattern that is
then printed onto a substrate.

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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In the balance: A synthetic molecule that
exhibits two-state folding behavior in
water is described. Quantitative experi-
ments reveal that the microscopic hydro-
phobic effect is similar in magnitude to
the CH-m interaction. These forces may
therefore be equally important in the
folding of aromatic-rich regions of pro-
teins. The method allows a new approach
to the direct measurement of excess
surface energy associated with nonpolar
surfaces.

Nanotemplate

Angew. Chem. Int. Ed. 2007, 46, 6750 - 6761
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Bifunctionality is the key for mimicking
the active site of polyketide synthases with
synthetic metal-free organocatalysts (see
picture). Cinchona alkaloid derivatives
bearing both a basic site and a urea
moiety catalyze conjugate enantioselec-
tive addition reactions of malonic acid half
thioesters (MAHTS) to nitroolefins with
up to quantitative yields and selectivities
up to 90% ee.

HO,C

&
Ho,c < 2
&

w, solid-phase
attachment point

HO,C

Hooks and feelers: The use of a bulky
tripod-shaped stopper as a solid-phase
attachment point proves essential for the
controlled iterative solid-phase synthesis
of an a-cyclodextrin [3]rotaxane (see pic-

It's not natural: The nonnatural amino
acid phenylselenocysteine has been
genetically incorporated into proteins in
E. coli in response to the amber nonsense
codon TAG. Oxidative elimination fol-
lowed by Michael addition led to incor-
poration of (S)-hexadecyl- and (S)-man-
nosylcysteine into green fluorescent pro-
tein. This approach provides a useful
method to modify protein side chains and
backbone structures.

E/(00 1)
£=1392 \
large anisotropy

E//0 1 0)
£=68
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Different directions: Huge and permanent
anisotropy (see picture, left) was observed
in an olefin copper complex (see struc-

Angew. Chem. Int. Ed. 2007, 46, 6750—6761
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Active Site of Polyketide
Synthases

Synthetic Catalyst
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ture). NMR spectroscopy confirms the
structure and shows that both the cyclo-
dextrin units have well-defined locations
and orientations.

7 \y—p) Cu,Br,Cl,
=N
A
tural formula, right). This phenomenon is

likely due to weak D---Br interactions in
the crystal.
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J. Lubkoll, H. Wennemers* _ 6841-6844

Mimicry of Polyketide Synthases—
Enantioselective 1,4-Addition Reactions of
Malonic Acid Half-Thioesters to
Nitroolefins

Rotaxane Synthesis

H. W. Daniell, E. J. F. Klotz, B. Odell,
T. D. W. Claridge,
H. L. Anderson* 6845 — 68438
Solid-Phase Synthesis of
Oligo(phenylene ethynylene) Rotaxanes

Nonnatural Amino Acids

J. Wang, S. M. Schiller,
P. G. Schultz* 6849 -6851
A Biosynthetic Route to Dehydroalanine-
Containing Proteins

Anisotropy

Q. Ye, H. Zhao, Z.-R. Qu, D.-W. Fu,
R.-G. Xiong,* Y.-P. Cui,* T. Akutagawa,*
P. W. H. Chan,
T. Nakamura* 6852 - 6856
Large Anisotropy and Effect of
Deuteration on Permittivity in an Olefin
Copper(l) Complex
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Five new Cd phosphonates were discov-
ered in a systematic investigation of the
influence of the reaction temperature
besides composition and pH value on the
synthesis of inorganic—organic hybrid
compounds in the CdCl,/Hs;L/NaOH
system, which was achieved by the title
procedure. In the resulting crystallization
diagram (see picture), each color corre-
sponds to a different phase.

Being cagey: More than two chiral [Co-
(salen)] catalyst molecules can be con-
fined in one nanocage of SBA-16 by
reducing the pore entrance size by silyla-
tion. The [Co(salen)]/SBA-16 catalysts
with more than two [Co(salen)] complexes
in each cage show a significantly
enhanced cooperative activation effect
and exhibit much higher activity than the
homogeneous [Co(salen)] catalyst in the
hydrolytic kinetic resolution of epoxides
(see scheme).

.. : Y g.' ‘

A hot topic! Crossed-molecular-beam

experiments showed that phenylacetylene
molecules—precursors to polycyclic aro-
matic hydrocarbons in combustion flames

Geiger counter: The first total synthesis of
geigerin (3), a member of the guaian-8,12-
olides, has been achieved in eight regio-
and stereocontrolled steps from the tro-

Angew. Chem. Int. Ed. 2007, 46, 6750—6761
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and in carbon-rich planetary nebulae—
can be formed through reactions of phenyl
radicals with acetylene under single-colli-
sion conditions (see picture).

pylium cation. En route, the guaian-6,12-
olide 2 is formed in two steps from the

hydroazulenone 1, a versatile intermedi-
ate.

Angewandte

Chemie
High-Throughput Methods
S. Bauer, N. Stock* 6857 -6860
Implementation of a Temperature-

Gradient Reactor System for
High-Throughput Investigation of
Phosphonate-Based Inorganic—Organic
Hybrid Compounds

Heterogeneous Catalysis

H. Q. Yang, L. Zhang, L. Zhong,
Q.H.Yang*C. Li* —_______ 6861-6865

Enhanced Cooperative Activation Effect in
the Hydrolytic Kinetic Resolution of

Epoxides on [Co(salen)] Catalysts

Confined in Nanocages

Combustion Chemistry

X. Gu,* F. Zhang,* Y. Guo,*
R.I.Kaiser 6866 —-6869

Crossed-Molecular-Beam Study on the
Formation of Phenylacetylene from Phenyl
Radicals and Acetylene

Natural Products

S. Carret, J.-P. Deprés* ___ 6870-6873

Access to Guaianolides: Highly Efficient
Stereocontrolled Total Synthesis of
(£)-Geigerin
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Multiple Bonding

C.-W. Chiu, F. P. Gabbai* _ 6878 -6881

Structural Changes Accompanying the
Stepwise Population of a B—C zt Bond

Asymmetric Organocatalysis

M. Tiecco, A. Carlone, S. Sternativo,
F. Marini,* G. Bartoli,
P. Melchiorre* 6882 - 6885
Organocatalytic Asymmetric
o-Selenenylation of Aldehydes

Zinc-Finger Motifs

O. Vézquez, M. E. Vazquez, ). B. Blanco,
L. Castedo,

J. L. Mascarefias* 6886 —6890
Specific DNA Recognition by a Synthetic,
Monomeric Cys,His, Zinc-Finger Peptide
Conjugated to a Minor-Groove Binder
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A negative attack: Synthesis of 4-alkoxy-
2,6-cis- and its stereocomplementary 4-
alkoxy-2,6-trans-tetrahydropyrans has
been achieved in high yield and with
excellent stereocontrol by a common

Get Shorty: The central boron—carbon
bond of an a-borylated carbocation
undergoes a noticeable shortening upon
reduction by one and two electrons, and
the degree of twisting about this bond is
also noticeably reduced (see graph).
According to both experiment and theory,
these effects result from the sequential
population of the central boron—carbon
7 bond.

Wrapped around the finger: Tailored
Cys,His, zinc-finger domains can specifi-
cally bind to DNA when assisted by minor-
groove accessory interactions. In this way,
appropriately designed hybrids containing
the zinc-finger unit of the GAGA factor
and a distamycin-like tripyrrole bind with
high affinity to DNA sites that have a GAG
triad near the 3’ side of an A-rich frag-
ment.

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

0Bn OTBS

. 17 3
“ (0] 0" OBPS
C3-C17 Fragment of Phorboxazole A

strategy: electrophile-induced ether-
transfer, cyclization, and functionalization
reactions (see scheme; Bn=benzyl;

BPS =tert-butyldiphenylsilyl; TBS =tert-
butyldimethylsilyl; TEA=triethylamine).

1
n electrons

Getting round the (periodic) table: The
enamine activation concept has been
extended to the asymmetric addition of
selenium-based compounds to aldehydes
in an organocatalytic transformation that
provides high reaction efficiency and
stereocontrol (ee values ranging from 95
to 99 %) with readily available chiral
secondary amines. The chiral a-seleno
aldehydes thus formed can be used as
versatile intermediates .

Angew. Chem. Int. Ed. 2007, 46, 6750 - 6761
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OH
) ‘ H C—H Activation
©\ 1) Ir cat., Bo(pin), @:H 1) Ir cat., B,(pin),, DBU Ar
- —— e

. ' 2) ArCHO
A ZLPe S H V.J. Olsson, K. J. Szabo* __ 68916893

Two channels: Cycloalkenes can be selec-  vinylic functionalization can be controlled  Selective One-Pot Carbon-Carbon Bond

tively functionalized by iridium-catalyzed by a slight change of the reaction condi- ~ Formation by Catalytic Boronation of
boronation followed by Suzuki coupling tions. DBU =1,8-diazabicyclo- Unactivated Cycloalkenes and
with an aryl iodide or reaction with an [5.4.0]undec-7-ene, pin=pinacol. Subsequent Coupling

aldehyde. The selectivity for allylic and

Cycloreversion

M. J. Eichberg, K. N. Houk, J. Lehmann,
P. W. Leonard, A. Mirker, ). E. Norton,

D. Sawicka, K. P. C. Vollhardt,*

G. D. Whitener, S. Wolff __ 6894 — 6898

1 2 3 4
The Thermal Retro[2+2+2]cycloaddition
All dis or all con? While benzo analo- 1 does so by stepwise conrotatory cyclo-  of Cyclohexane Activated by
gues 2—4 undergo cycloreversion of the butane rupture. This remarkable conclu-  Triscyclobutenannelation: Concerted All-
central cyclohexane ring by all-disrotatory  sion is based on DFT calculations carried  Disrotatory versus Stepwise Conrotatory
opening, the triscyclobutenocyclohexane  out in conjunction with experiments. Pathways to Fused [12]Annulenes

: ,
MeO O O/\/\ o o o o -S Total Synthests

Br
oo OTMSE o <j /0 o —HS> /o "OH P.-Y. Dakas, S. Barluenga, F. Totzke,
MeO  SePh '/\/5\(13/\0 MO b re MO et T, ° U Zirrgiebel,
A radicicol A N. Winssingers —_ 68996902
Short and sweet: A concise and modular  ethyl). The compounds are found to be Modular Synthesis of Radicicol A and
synthesis of radicicol A and related potent (low-nanomolar) inhibitors of Related Resorcylic Acid Lactones, Potent
resorcylic acid lactones using fluorous selected kinases. Despite their irreversible  Kinase Inhibitors
isolation technology and immobilized inactivation of kinases, they show good
reagents is reported (see scheme, selectivity amongst a panel of 127 kinases.
RF = CyH¢CeF:5, TMSE = 2-(trimethylsilyl)-
oy | O
PG chiral “NH
W7 | _pronstedaca P Osped , ,
ROZC)LH 2 metal salt " # COR OO 0" “oag' M. Rueping,* A. P. Antonchick,
—— o C.Brinkmann 6903 -6906
Double take: The combination of enan- ditions leads to amino acids in high yields  Dual Catalysis: A Combined
tioselective Brgnsted acid catalyzed acti- ~ and with excellent e.r. values (see scheme;  Enantioselective Brgnsted Acid and
vation and metal-catalyzed alkynylation of PG = protecting group). Metal-Catalyzed Reaction—Metal
a-imino esters under mild reaction con- Catalysis with Chiral Counterions
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T. Beweries, V. V. Burlakov, M. A. Bach,
S. Peitz, P. Arndt, W. Baumann,

A. Spannenberg, U. Rosenthal,*
E. D. Jemmis*

© B. Pathak,
6907 -6910

Tandem Si—C and C—H Activation for
Decamethylhafnocene and
Bis (trimethylsilyl)acetylene

Reaction Mechanisms

M. Schmittel,*
R. Jaquet

C. Vavilala,
6911-6914

Elucidation of Nonstatistical Dynamic
Effects in the Cyclization of Enyne Allenes
by Means of Kinetic Isotope Effects

Organocatalytic Halogenation

C. A. Marquez, F. Fabbretti,
J. O. Metzger* 6915-6917
Electrospray lonization Mass
Spectrometric Study on the Direct
Organocatalytic a-Halogenation of
Aldehydes

6760
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Hafnium’s triumph over titanium and
zirconium! Unusual tandem Si—C and
C—H bond activations by hafnium to form
the alkenyl complex 2 and the silahafna-
cyclopentene 3 were observed in the
reaction of decamethylhafnocene and
bis (trimethylsilyl)acetylene. The higher
reactivity of hafnocene compounds rela-
tive to their titanocene and zirconocene
congeners is of general importance for
synthesis and catalytic applications.

In no man’s land—a reaction without a
classic mechanism: A series of enyne
allenes follow neither the classical con-
certed nor stepwise mechanism but rather
comply with dynamic nonstatistical laws.
The computed potential energy surface
(see figure) and experimental kinetic iso-
tope effects indicate that dynamic effects
operate before as well as after the transi-
tion state.

Halide effects: A mechanistic study on the
L-prolineamide-catalyzed a-halogenation
of butanal 1 by ESI-MS has enabled the
direct detection of the most important
intermediates in the catalysis cycle,

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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including the reactive N—Cl intermediate
(T2 in scheme). In contrast, the reaction
with N-bromo- and N-iodosuccinimide
occurs by direct C halogenation.
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Coupling shakes this couple: Dynamics
and the IR absorption spectrum of the
protonated water dimer are reported by
full-dimensional quantum simulation.
Strong couplings between the IR-active
proton-transfer motion and low-frequency,
large-amplitude torsional modes are
clearly identified, and their role in the
cluster dynamics is explained. These
couplings are responsible for the charac-
teristic doublet at about 1000 cm™".

Ph

s
PhI N-Ph ——~
C+

clo

{BUOK. I
Ph

unstable

Singlet carbenes are not always stable:
Isothiazole carbenes, recently reported as
crystalline solids, cannot even be
observed at room temperature; they rear-

In light of the results of Bertrand and co-
workers, the isothiazole carbenes pre-
viously reported by us cannot be consid-
ered to be stable. Evidently they are
intermediates, which rapidly isomerize to

Supporting information is available on the WWW

(see article for access details).
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= 1 kcal mol™'
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range into their 2-imino-2H-thiete isomers
with an energy barrier of about

1 kcalmol™ (see scheme). See also the
following Correspondence.

the 2-imino-2H-thiete isomers. Neverthe-
less, it is possible to obtain their dimers
and to postulate their contribution in the
formation of morpholino or piperidino
derivatives.
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