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Tubular! The detection of a series of very
large, soluble endofullerenes extending
from La,Cy to La,Cy35 proves that endo-
hedral metal doping is an effective strat-
egy for stabilizing these giant molecules.
The X-ray structure of the most abundant
isomer, La,@ Ds(450)-C,o (see image),
shows a tubular structure featuring a long
La—La distance and maximal separation of
pentagons within the cage framework.
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cross-coupling

Activate and reiterate: The activation of
C(sp*)—H bonds is a highly desirable
transformation because molecular com-
plexity can be increased at the expense of
the most simple and readily available
organic linkage. In recent contributions

Property development: A critical account
of the development of allene-based
molecular materials is presented in this
Minireview. Shape-persistent macrocy-
cles, foldamers, polymers, and other
allene-containing functional materials are
discussed, with a focus on their synthesis
and chiroptical properties.
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this approach was used for coupling
reactions with small all-carbon rings, as
exemplified by the sequential C—H acti-
vation steps in an elegant total synthesis
of the piperarborenines (see scheme;
DG =directing group).
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Reviews
0 )
)k i Synthetic Methods
i S HNRR® R N/R Cyclosporine A
R .
R! XH )OL J\j[ T amm:)es ;‘qa T Heterocycles R. M. Wilson, J. L. Stockdill, X. Wu, X. Li,
* ” - P. A. Vadola, P. K. Park, P. Wang
i 1 T 2 __—" | Peptides ’ i )
c=N—R*  |RT X° H R1LN/R _ S.). Danishefsky* ___ 2834-2848
FCMA | Glycopeptides
CHX
N-formyl amides A Fascinating Journey into History:
N-thioformyl amides . .
Exploration of the World of Isonitriles
New take on an old classic: Recent applied to the syntheses of complex En Route to Complex Amides
explorations in the field of isonitrile systems, including the cyclic peptide
chemistry led to the development of an cyclosporine A, constrained peptide sys-
array of broadly useful coupling methods  tems, and heterocycles (see scheme;
for the formation of peptidyl and glyco- FCMA =formimidate carboxylate mixed
peptidyl amide bonds. The methods were  anhydride).
Communications

How easily can ions move in DNA G-Quadruplex DNA Channels

channels? Three-dimensional free-energy
landscapes for the movement of Na®, K*,  P. Akhshi, N. J. Mosey,

and NH,* ions through G-quadruplex G. Wu* 2850-2854

DNA channels have been obtained by

molecular dynamics simulations. The Free-Energy Landscapes of lon Movement
computed results are in qualitative through a G-Quadruplex DNA Channel

agreement with the limited experimental
data: large K* and NH,* ions squeeze
through the G-quartets with some diffi-
culty, while Na* ions pass through with
less impedance.

Frontispiece {é

Something to sprout about: The devel- Neurite Outgrowth
opmental acceleration of hippocampal
neurons occurred on well-packed struc-

tures of silica beads with diameters over

K. Kang, S.-E. Choi, H. S. Jang, W. K. Cho,
Y. Nam,* I. S. Choi,*

200 nm (see picture; scale bar: 5 pm, J.S.leex ___ 2855-2858
inset scale bar: 1 um). The neurons
sensed the size differences of the nano- In Vitro Developmental Acceleration of (im)

structures and altered their behaviors, Hippocampal Neurons on

thus implying that nanotopographical Nanostructures of Self-Assembled Silica
stimuli are one of the important features Beads in Filopodium-Size Ranges

for guiding neurites during neural devel-

opments in vivo.
Front Cover
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N
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N

Synthesis of 3-Fluoro-3-aryl Oxindoles:
Direct Enantioselective o Arylation of
Amides

Drug Development

T. Wirth, K. Schmuck, L. F. Tietze,*

S. A. Sieber* 2874-2877
(M) Duocarmycin Analogues Target Aldehyde
Dehydrogenase 1 in Lung Cancer Cells
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Ironing it out: A FeSBA-15 catalyst with

a high iron content as well as a large pore
diameter has been synthesized and used
for the production of soluble poly(meth-
ylene anthracene) (PMAn, see scheme).
The catalyst is stable, active, reusable, and
affords a high yield of high-molecular-
weight PMAn. The properties of the
PMAns obtained can be controlled by
tuning the specific surface area, pore
diameter, pore volume, and Fe content of
the catalysts.

SBA-15 Silica Wall

SBA-15 Silica Wall

Demand and deliver: Micelles reversibly
crosslinked by boronate esters (see
scheme) show in vitro and in vivo stabil-
ity, and thus minimize premature drug
release under physiological conditions.
After reaching the tumor sites, drug (stars
in scheme) release is activated by cleav-
age of the boronate esters by the acidic
conditions around the tumor or in the
target cells, or by the administration of
mannitol.

O thPh Cyoct

SEats!
Cyoct Y

[Pd]
(Ra,Ra){Pd]

18 examples
good yields

Br
\ /
R@[ i N —:RI
'Il

E base, solvent

Modus operandi: Catalytic access to the
title compounds through a new asym-
metric a-arylation protocol is reported
(see scheme). These products are formed
in good yields and excellent enantiose-

excellent ee value:

lectivities by using a new and easily
synthesized chiral N-heterocyclic carbene
(NHC) ligand. Advanced DFT calculations
reveal the properties of the NHC ligand
and the mode of operation of the catalyst.

Seco-drug probe

Reacquiring the target: A proteomic

profiling approach has been used to show
that aldehyde dehydrogenase 1 may be an
additional or alternative target of duocar-

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

Duocarmycin-based probe

Cancer cells

mycin. Selective inhibition of this enzyme
in lung cancer cells explains the antitumor
activity of duocarmycin analogues (see
scheme).
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Dendrimers crosslinked with a photochro-
mic diarylethene (blue in picture) were
labeled with the fluorescent dye Cy3 (red)
for reversible fluorescence photoswitch-
ing. If the obtained nanoclusters are
irradiated with UV light, the Cy3 fluores-

uv

Vis

Fluorescence
“OFF”

Lels

ring-closed form

cence is quenched by the diarylethene in
its ring-closed form, whereas upon irradi-
ation with visible light, the nanoclusters
show fluorescence. High-contrast fluo-
rescence imaging was achieved inside

a living zebrafish.

Cracking the encryption: Parallel com-
puting with molecular finite-state autom-
ata and fluorescently labeled DNA mole-
cules has been used to decipher two
different images encrypted onto a single

intensity

mesoporous

F- doped mesoporous
metal oxides

metal oxides

L] M T M 1
690 685 680
Binding Energy/eV

DNA chip (see picture). The images were
deciphered by a mixture of input mole-
cules that were processed by biomolecular
automata, a strategy that potentially offers
a huge diversity of encrypted images.

F tactic: Highly fluorine-doped mesopo-
rous metal oxides (up to 40 atom %) were
synthesized by topotactic fluorination
synthesis with mesoporous metal oxides
as starting materials and fluorine as the
fluorination agent. The surface areas, pore
sizes, pore volumes, and F atomic con-
centrations of these materials could be
adjusted over a wide range by varying the
fluorination time and temperature.

DDQ _N
e =" -
NH, N
NH
2 NH,
1 2

Dimers are a girl’s best friend: The
oxidative fusion reaction of 3-aminopor-
phyrins with 2,3-dichloro-5,6-dicyano-1,4-
benzoquinone (DDQ) under high-dilution
conditions furnishes pyrazine-fused
diporphyrins 1 in high yields. In a further

Angew. Chem. Int. Ed. 2012, 51, 2789 —2801

application of the reaction, the oxidation
of a 5,10,15,20-tetraphenylporphyrin
derivative provides a singly linked di-
aminodiporphyrin 2 along with the pyra-
zine-fused diporphyrin (see scheme; only
core structures are shown).

Angewandte
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The structure of the title aminomutase has
been solved. The steric bulk of Phe455
(green CPK structure) twists the phenyl-
propanoate ligand (green stick) by
approximately 15° about the Cj; axis, which
precludes a stronger bidentate salt bridge
with Arg323 (magenta structure). Instead,
a weaker monodentate bridge may parti-
ally explain the different configuration of
the product, relative to that obtained with
an isoenzyme that forms a bidentate
intermediate.

Lost in solvation: A study of the basicity of
(2,6-pyridino) paracyclophanes (see pic-
ture; C light blue, N blue, S orange, F yel-
low, H green) reveals the importance of
bulk solvation compared to cation—x
effects in determining the relative stability
of cations.

Catalyst A

deoxygenation

Selective: The deoxygenation of simple
and complex natural products employing
a readily synthesized phosphoramidite
and tetrazole catalysts can be executed as
a two-step process, without the need to
isolate intermediate deoxygenation pre-

(5 mol%)
LiNTf, (4.5 mol%)

R2-OH
up to 99% ee

Hold me close: Highly enantioselective
catalysis of tandem acetalization/cyclo-
isomerization reactions of o-alkynylben-
zaldehydes has been achieved using gold
complexes of chiral acyclic diaminocar-
bene ligands that have electron-deficient

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

N~
we ¢ H— "
NN Erythro- "Ny N

<~ mycnA —————————*

Arg323

Steric Repulsion

Phe455

Catalyst B
Peptide

N=
NHBoc Me

deoxygenation

cursors. Furthermore, a peptide-based
tetrazole catalyst controls the site selec-
tivity of deoxyerythromycin synthesis (see
scheme), thus overcoming the notorious
challenges with unprotected erythromy-
cin A

YY CO
T W

aryl substituents. X-ray crystallography
and DFT calculations implicate weak gold-
arene interactions—absent in the case of
simple phenyl substituents—that define
the chirality of the substrate binding site.

Angew. Chem. Int. Ed. 2012, 51, 2789 —2801
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Particles in tubes: Multiwalled carbon
nanotubes containing Fe;C particles (see

SEM image) have been prepared by pulse-

injection chemical vapor deposition. The
Fe,C particles provide the nanotubes with
magnetic properties. The use of the
nanotubes was also investigated in

in vitro drug-release studies.

With the right support: A Ir/Fe(OH),
catalyst was designed. The Fe(OH), sup-

port stabilizes the metal catalyst used for

the oxidation of carbon monoxide. The
catalyst was highly active for the oxidation
of carbon monoxide in the presence of
excess hydrogen at room temperature and
showed a wide temperature range for the
total conversion of CO (see picture).

(@]
Br R3 1 Z | NR2
T e e
9 HCOI ( 1%) ° )i
ul (5 mol%
not observed 2
il Y NHR? _dbm (10 moi%) Y rRC N
! = | K3PO4, DMF NS
120 °C,6-24 h °

Unexpected Smiles! An unusual and
highly regioselective synthesis of dibenz-
oxazepinones by a domino sequence
assisted by an unexpected Smiles rear-
rangement is reported. The process is
effective on electronically differentiated

21 examples R3

phenols and shows a high tolerance to

variation in the benzamide substituents. A

plausible path for the reaction, supported
by preliminary mechanistic data, is
offered.

+ MesNCO, —MesNHCHO

jé%)( H —-

80°C

o

_W- | H W~
oC Ny — W]
OC/ \ /G(i + MesNCO oc7W\Gé—Tsi oC / XGe .
H g RT oG 60 °C oc ) Tsi
1 Nse” _
Tsi=C(SiMey); ~ Mes™ =G MesNHCHO
Mes = 2,4,6-CoH,Mes 3 H

The germylyne complex 2 was obtained by
dehydrogenation of a hydrido (hydroger-
mylene) complex 1 with mesityl isocya-
nate on heating. A reaction intermediate 3
was also isolated by a room temperature

Angew. Chem. Int. Ed. 2012, 51, 2789 —2801

reaction, which was converted into 2 by
heating, with elimination of MesNHCHO.
A possible mechanism for the formation
of 2 was elucidated by kinetic studies and
DFT calculations.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Ag+or Cu%t
H O o

Unexpected: Anti-galvanic reduction
(AGR), that is, metal ions are reduced by
more-noble metals, was found in small
thiolated gold (see figure) and silver
nanoparticles! These findings are not only
unexpected considering the classic gal-

R 5 mol %
IPrAUNTf,

—_—

Py

S
™ [I )
N N” pcE, RT 0

Golden tendencies: The title reaction for
synthesizing cyclopentenone derivatives
utilizes a gold complex and 8-methylqui-
noline oxide as the catalyst system (see
scheme; IPr=1,3-bis(diisopropylphenyl)-

R
>=NNHTS
-

B,pin, or HBpin R

NaOMe

©: Neutral Ag or Cu

vanic theory, but also provide a facile and
mild method to make alloys on the
nanoscale or tune the compositions,
structures, and properties of nanostruc-
tures that are otherwise difficult to obtain.

R=H (83 %)
R = Me (0 %)

imidazol-2-ylidene). Such products are
not attainable using diazocarbonyl
reagents, as the gold carbenoids tend to
react with C—H bonds.

toluene, 90 °C

Highly efficient: Pinacol alkylboronates
were synthesized by the reaction of tosyl-
hydrazones with bis(pinacolato)diboron
or pinacolborane under transition-metal-

R/\/ BF3K + O
F,C—I—0

Exchanging BF; by CF;: The title reaction
proceeds under exceedingly mild reaction
conditions and provides 2-arylvinyl- and 2-
heteroarylvinyl-substituted substrates
with E/Z selectivities of more than 95:5.

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

free conditions. This reaction represents
an expeditious conversion of carbonyl
functionality into a boronate group.

iron catalysis

> CF3
room temperature RS

Experimental observations suggest that
the reaction does not proceed through

a transmetalation of the RBF;K species to
the iron catalyst.
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Molybdenum-catalyzed asymmetric ring-
closing metathesis has been used for the
kinetic resolution of racemic planar-chiral
(né-arene)chromium complexes with

excellent enantioselectivity. The products

Statically oleophilic
n-Hexadecane (3 pl)

Static CA = 33° Dynamically oleophobic

are excellent precursors for the synthesis

of various planar-chiral (n®-arene)chro-

mium derivatives and can also be applied

as chiral ligands in rhodium-catalyzed
asymmetric reactions.

Thermosensitive
25 °C 70 °C

{/ 25 °C e & TA=2° ~"

PDMS brush film surface

PO E— @ &

TA=5° Dewet at low TA Dewet at even lower TA

Nonstick: Dynamically oleophobic surfa-
ces have been produced from low-molec-
ular-weight poly(dimethylsiloxane)
(PDMS) brush films. Despite the statically
oleophilic nature of these nonroughened,
nonperfluorinated surfaces, ultralow tilt

red. P
PCl; ——— @p |>P®
P

angles (TAs) that set drops of various

nonpolar liquids in motion were achieved.

Heating the surfaces enhances droplet

mobility by significantly reducing the TAs

(see scheme; CA= contact angle).

Radical migration between aliphatic
amino acid side chains can occur in

solution and intramolecularly in peptides.

The kinetic constant of the hydrogen

transfer reaction was measured by using
competition kinetics, and the half-life as

well as the distance that a radical can
move within a protein was calculated.

i

200 0

The bis(triphenylarsane) complex of the
[P,]** dication has been formed in a high-
yielding one-pot synthesis. X-ray crystal-
lography reveals a butterfly structure of
the bicyclo[1.1.0]-tetraphosphane-1,4-

Angew. Chem. Int. Ed. 2012, 51, 2789 — 2801

—200 400 [ppm]

diium core, with two triphenylarsane
ligands in an exo,exo configuration (see
picture). The reaction of [(Ph;As),P,]**
with Ph;P results in the quantitative
formation of [(Ph;P),P,]** and Ph;As.
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Carbon-Centered Radicals Can Transfer
Hydrogen Atoms between Amino Acid
Side Chains

Cationic Phosphorus

M. Donath, E. Conrad, P. Jerabek,

G. Frenking, R. Fréhlich, N. Burford,*
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The NH, group serves as an effective

)

[PA(PPhg)] (2 mol %) P
H i i mol %
leaving group in the palladium-catalyzed B(OH), (3 2quiv) 88%
regioselective and stereospecific title PhB(OH), —|
reaction (see scheme). The reaction works
. . . N Ph
well with aryl- and alkenylboronic acids Ph Et(2%ee) (i
Pd,(dba)s] (2 mol %) N Et
and aryl-, alkenyl-, allyl-, and benzylboro- [TMZE(DAa()glémlng/‘:) ) 1%, 92% ee
nates, and complete transfer of chirality
has been achieved when using a-chiral
primary allylic amines as the allylic
electrophiles.
OH M OTIPS
Me OTIPS LR [Ir] catalyst Me - OH
segphos ligand e X deprotection
Me §+or —»gp g \5 —’\\)\R
IR Me Me
'LR 38 — 89% yield 70 — 89% yield
10:1 =>50:1d.r.
86 —99% ee

Axial to axial to point chirality transfer:
Exposure of conjugated enynes to alco-
hols in the presence of an iridium catalyst
modified by a segphos ligand results in
the generation of aldehyde—allenyliridium
pairs and formation of enantiomerically

H., LSiEt;
iPraSiH Oxc-OH
3 EtgsiH\ i

Ph
+_ #Si(iPr)3
7 1.co,
2. H,0
—»2 o\\c/OH
H
+_ SiEt; (iPr3Si),0
Cl 2 (Et3Si),0
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enriched products of carbonyl anti-(a-
methyl) propargylation (see scheme). An
identical set of products are obtained
from aldehydes under related transfer
hydrogenation conditions by employing
formic acid as a reductant.

Give me fivel A new boron-centered
radical anion based on the borole frame-
work is an example of a cyclic, planar, and
conjugated 7 system hosting five elec-
trons. Single-crystal X-ray analysis, EPR
spectroscopy, and DFT methods indicate
that the unpaired spin is delocalized
within the borole ring. Despite steric
shielding by the mesityl group, the boron
atom is still available for radical-type
reactions.

As you like it: The choice of solvents and
substituents at the silicon atom deter-

mine what product is formed from carbon
dioxide after electrophilic activation by

silyl cations (see scheme). Benzoic acid as
well as the C-1 building blocks formic acid
and methanol are on the product tableau.
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Dynamics and kinetics in a single stroke:
The stereodynamics of the tropos-chiral
diphosphine biphep and its 3,3"-dialkoxy
analogues were investigated by enantio-
selective dynamic HPLC (DHPLC) and

a novel three-column approach, in with
the dynamics and kinetics of the inter-
conversion were examined in a single
experimental setup (see scheme).

Nanorust: Fe,O; nanomaterials with con-
trollable crystal phase and morphology
have been successfully fabricated. The v-
Fe,0; nanorods that are enclosed by the
reactive {110} and {100} facets are highly
active and distinctively stable for selective
catalytic reduction of NO with NH;. The
picture shows the shape and surfaces and
the surface atomic configurations of the
preferentially exposed {110} and {001}
planes.

Back in black: All metastable and stable
phases can be identified for the solid
solution arsenic/phosphorus by a combi-
nation of quantum-chemical calculations
and investigations of the phase formation.
Reaction paths for phase formations and
transitions in situ were also evaluated.
The results show that orthorhombic black
arsenic (0-As) is metastable in pure form
and has only been previously obtained by
stabilizing impurities.

A peek inside: Dynamic nuclear polariza-
tion (DNP) enhances the spectroscopic
sensitivity of solid-state NMR measure-
ments of uniformly ("*C,'>N)-labeled
preparations of Escherichia coli cells by

Angew. Chem. Int. Ed. 2012, 51, 2789 —2801

X =H, OMe, O-iPr, O-Bn

11.0 12.0 13.0
= t/ min
{110} {001}
] e - 0 [} o o [
o e - 0 o ] o o
o e - o o (] o ]
o o B

(] e - o (] o o o
o e - o [} (] [} o
(] o - O [ o o o

ol tASP,

A O
kJ mol” O’ASXP,,X + e "
2+
»“"“ _AEB\

AT e e AGczes

s

8L

00 01 02 03 04 05 06 07 08 08 10

X(As)
e~ 10-26
MW on
MW off A
200150 100 50 O
~— 5N s/ppm

more than an order of magnitude (see
picture; MW = microwaves, ¢ =enhance-
ment factor). The major molecular com-
ponents in the cells can be characterized
in this way.
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Methanol Steam Reforming A Zn-in-Cu near-surface alloy covered by SRROOCOO0X 2000, oc
> A u

a thin wetting layer of interfacial Zn(ox) is

C. Rameshan, W. Stadlmayr, S. Penner, the most active state of an inverse CuZn oz

H. Lorenz, N. Memmel, M. Hivecker, catalyst. The bifunctional action of the © Zn(ox)
R. Blume, D. Teschner, T. Rocha, mixed Cu(Zn)°/Zn(ox) surface allows for

D. Zemlyanov A. Knop-Gericke, R. Schlégl,  selective dehydrogenation of methanol to

B. Klotzers —_______ 3002-3006 formaldehyde and for optimized water

activation, thus providing the required
@) Hydrogen Production by Methanol Steam  source of oxygen for the total oxidation of
Reforming on Copper Boosted by Zinc- HCHO to CO,.
Assisted Water Activation
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Supramolecular Chemistry

L. Zhang, R. Clérac, P. Heijboer,
W. Schmitt* 3007 -3011

Meet me at the symmetry gates: A
supramolecular approach using chlorides
as structure-directing ligands gives high-
nuclearity, mixed-valent Mn coordination
clusters with {Mn"Mn"";}, {Mn";Mn"" o},
and {Mn";Mn"";} core structures that
have supramolecular chirality. The
{Mn"Mn'"", .} complex (see structure:

Mn blue, Cl green, O red) is the first
structurally characterized Mn-based Kep-
lerate and has one of the highest sym-
metries reported for a high-nuclearity Mn
coordination cluster.

@) |nfluencing the Symmetry of High-
Nuclearity and High-Spin Manganese Oxo
Clusters: Supramolecular Approaches to
Manganese-Based Keplerates and Chiral
Solids

a
g

And Finally

Gilbert Stork Storkisms: In honor of the 90th birthday
of Professor Gilbert Stork, a collection of
J.l.Seeman* ____ 3012-3023 poignant quotes and anecdotes have been

gathered which illustrate his philosophies
Gilbert Stork: In His Own Words and in  of life and his unique qualities of intensity,
the Musings of His Friends humor, and gentleness. These stories are
both entertaining and didactic, while
revealing aspects of the academic life of
a chemist from 1940 to 2011.

@ Supporting information is available &j A video clip is available as Supporting dﬂ This article is available
on www.angewandte.org Information on www.angewandte.org online free of charge
(see article for access details). (see article for access details). (Open Access).
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