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Modern Gold Catalyzed Synthesis

“My favorite name reaction is the Diels—Alder reaction.
The secret of being a successful scientist is to keep reading
and thinking ...”

This and more about Ying-Chun Chen can be found on
page 11198.
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Inspired by nature: Self-assembled pep-
tide nanoparticles have been designed
that accelerate ester hydrolysis (see pic-
ture; Cbz=carbobenzyloxy, NP =p-NO,-
C¢H,). The concerted interplay of the
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multivalent surface with the catalytically
active peptide and the substrate at the
same time combines several aspects
decisive for the catalyst’s efficiency,

a property characteristic of enzymes.
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Behind the wheel: A 10 nm diameter
nanoring, containing 24 porphyrin units,
has been created by a Vernier-templating
self-organization of hexa- or octadentate
templating units and linear covalently
linked porphyrin oligomers. Coordination
of a bidentate ligand triggers a conversion
of the molecular nanocylinder into

a molecular nanoannulus to afford the
dimeric species, which can adopt a water
wheel structure (see picture).

Dawn of nanotechnology: The immersion
ultramicroscope was patented a century
ago. When an analyte was examined with
an antique instrument and with state-of-
the-art technology, the historic assump-
tions were confirmed: the size and shape
of the nanoparticles are in the same range
as that described 100 years ago. The
spectra of the Tyndall cones caused by the
shape of the nanoparticles were also
described correctly—long before electron
microscopy was able to image single
nanoparticles.

SERS you right: Surface-enhanced Raman
scattering (SERS) can be used for the
direct or indirect detection of inorganic
molecules and even ions, in spite of their
intrinsically low Raman scattering cross-
sections. Recent advances even allow ion
sensing and localization within living
organisms (see picture).
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local processing

local sampling

Space, the final frontier? Microfluidic
technologies for controlling liquid dis-
pensing and handling will become central
for localizing (bio)chemical reactions/
functions on biological interfaces. How-
ever, microfluidic systems must then
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operate in the “open space”, that is,
without the sealed channels and cham-
bers commonly used (see picture). The
development of such open-space micro-
fluidic technologies is reported.

Dual conformational restriction: A new,
highly constrained modification of the a-
L-locked nucleic acid (a-L-LNA) scaffold
that locks the sugar furanose ring in an N-
type configuration and also restricts rota-

Colorful: Enabled by their reduced
capacity for chain entanglement, high-
molecular-weight brush block copolymers
can rapidly self-assemble to photonic
crystals. The blending of two polymers of
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tion around torsion angle y was synthe-
sized (see scheme). This new modifica-
tion increases the thermostability of an

oligonucleotide duplex compared to using

a single mode of constraint alone.

M,=1512kDa ———> 0%

100 %

different molecular weight can predictably
modulate the sizes of the polymer
domains, giving rise to a facile means of
precision tuning of these photonic-band-
gap materials.
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Yanking the chain: A general method for
the preparation of colloidal analogues of
polymer chains was developed (see pic-
ture). The flexibility of these chains can be
tuned by applying electric fields in com-
bination with their subjection to simple
linkage-forming procedures.

Shields down! Adjuvant molecules that
have the ability to restore the susceptibil-
ity of multi-drug-resistant bacteria, such
as MRSA, to clinically available antibiotics
are a promising alternative to the devel-
opment of novel antimicrobials. Pictured

Capturing a coactivator, naturally: The
natural products sekikaic acid and lobaric
acid, isolated after a high-throughput
screen of a structurally diverse extract
collection, effectively target the dynamic
binding interfaces of the GACKIX domain
of the coactivator CBP/p300 (see struc-
ture). These molecules are the most
effective inhibitors of the GACKIX domain
yet described and are uniquely selective
for this domain.

is a potent small molecule (1) that, at sub-
minimum inhibitory concentration (sub-

MIC) levels, lowers the MIC of oxacillin (2)
against a number of MRSA strains by up
to 512-fold.

Two photons are better than one: A
square-planar Pt"" complex with derivat-
ized pyridine ligands was synthesized (see
scheme), which undergoes two-photon-
induced ligand substitution with 600—

Angew. Chem. Int. Ed. 2012, 51, 1117711190

740 nm light. Linear and quadratic density

functional response theory allowed iden-
tification of the electronic transitions
involved.
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A remarkable effect from the modification
of electronic and geometric properties of
Pd nanoparticles by the use of polymer
pendant groups bound to the surface of
palladium nanoparticles is reported. The
degree of electron promotion to the Pd
nanoparticles under ambient conditions
was found to be dependent on the avail-
ability of the lone pair electrons of the
pendant groups.

- NaCl+ o%5 >0
Rhombic- =
Dodecahedron

Additive Octahedron
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BAC for more: A constrained bicyclic
building block with urea linkages is an
efficient combination for the formation of
a highly rigid helical system. This type of
bicyclic amino carbamoyl (BAC) foldamer
was studied both in solution (see scheme)
and in the solid state. A robust H-bond
(dotted line) network was found between
the carbonyl oxygen atoms (red) and the
amino groups (dark blue) within the helix.

Putting the DNA in dendrimers: A strategy
to swiftly prepare DNA dendrimers based
solely on DNA self-assembly is presented.
This technique produces highly pure DNA
dendrimers with an excellent yield of high
generation dendrimers. The incorporation
of molecular motors (i-motifs) into the
DNA dendrimers allows for a change in
size (up to 30%) in response to changing
pH values (see scheme).
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Crystal face lift: Barbituric acid is shown
to be a new crystal-habit modifier for
sodium chloride crystals (see scheme).
Two morphologies of salt crystals can be
prepared separately with this new addi-
tive. It is of the few additives able to
induce rhombic dodecahedron crystals for
NaCl, and is required only a trace of
amount, unlike other additives, such as
glycine.
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Swimmer in the dark: Propulsion of

a conducting object is intrinsically cou-
pled with light emission using bipolar
electrochemistry. Asymmetric redox activ-
ity on the surface of the swimmer (black
bead; see picture) causes production of
gas bubbles to propel the swimmer in

a glass tube with simultaneous electro-
chemiluminescence (ECL) emission to
monitor the progress of the swimmer.
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Living materials: Artificial biological
niches are loaded with the penicillin-
producing mold Penicillium chrysogenum.
This living material consumes food
through a nanoporous top layer and
releases the antibiotic on-site. No reload-
ing of the active compound is needed.
Gram-positive bacteria were efficiently
killed if nearby, whereas Gram-negative
bacteria (control experiment, not sensitive
to penicillin) were not affected.

The interplay of two subsequent aggrega-
tion processes results in a symmetry-
breaking phenomenon in an achiral self-
assembling system. Partially fluorinated
benzene-1,3,5-tricarboxamide molecules
self-assemble into a racemic mixture of
one-dimensional P- and M-helical aggre-
gates, followed by bundling into optically
active higher-order aggregates or fibers
(see picture).

Angew. Chem. Int. Ed. 2012, 51, 1117711190

Characteristic mass differences between
fragment ions from backbone cleavage of
RNA by electron detachment (d, w) and
fragment ions from collisionally activated
dissociation (c, y) provide extensive
sequence information (see picture).
Structure analysis by this approach should
be especially useful for the detailed char-
acterization of synthetic or post-tran-
scriptionally modified RNA.

nutrients

penicillin

living P. chrysogenum

Circular dichroism
Absorption

Temperature
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Steric bulk controls CO, absorption: N-
substituted amino acid salts in poly(eth-
ylene glycol) reversibly absorb CO, in
nearly 1:1 stoichiometry. Carbamic acid is
thought to be the absorbed form of CO,;

Make your OLED fluorescent: An aro-
matic molecule based on a spiro-acridine
derivative was designed (see picture), and
its photoluminescence and electrolumi-
nescence were characterized. By combin-
ing the donor and acceptor moieties

a small energy gap between the lowest
singlet and triplet states was achieved.
This design leads to an organic light-
emitting diode (OLED) that rivals phos-
phorescent devices regarding exciton
generation efficiency.
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n

A light in the dark: The fermentation
products of the polyketide synthase CalE8
(without its cognate thioesterase) were
identified and gave some insight into the
elusive early steps of calicheamicin bio-

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Transfer news: The use of a simple
method allows the various sensitization
steps in Eu'"-containing complexes to be
deciphered. Incorporation of an increas-
ing number of electron-withdrawing fluo-
rine atoms on the rigid and electronically
tunable phenyl spacer between two tri-
dentate binding units (see picture, red O,
dark blue N) affects the quantum yield,
intersystem crossing, and energy-transfer
processes in a rational way.

Value-added

0 — | Products

this was supported by NMR and in situ IR
spectroscopy, and DFT calculations. The
captured CO, could be converted directly
into oxazolidinones and thus CO,
desorption could be sidestepped.
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synthesis. Fermentation in either the light
or dark resulted in different proportions of
a new octaketide (see scheme) and led to
an updated mechanistic proposal.
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Formation of 156 amide
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l_') 1+ . Galibert, N. Dendane,
Wﬁ—’&% L;:L A F.Delmas* ___ 11320-11324
-
it = 5 5 = s Towards the Simplification of Protein ()
<y time/ min=> Synthesis: Iterative Solid-Supported
Ligations with Concomitant Purifications
Please release me: A new linker for the purifying N-to-C iterative triazole ligation
temporary tagging of peptides at their N-  strategy, which is applied to the synthesis
terminus after solid-phase elongation, of a polypeptide having 160 residues, in
and its potential for capture/release pu- a high purity without the need for chro-
rification is demonstrated. This conceptis  matographic purification (see picture;
extended to a remarkably efficient self- orange blocks: peptide segments).

Q O\\» O
i
Py

Novartis Chemistry Lectureship

Novartis is pleased to announce the following Novartis Chemistry
Lecturers for 2012 — 2013.

Martin D. Burke Vy Maria Dong Kai Johnsson

University of lllinois University of California Ecole Polytechnique

Urbana-Champaign, IL, USA Irvine, CA, USA Fédérale de Lausanne
Lausanne, Switzerland

Benjamin List Andrew J. Phillips

Max-Planck-Institut fur Yale University Mark S.P. Sansom

Kohlenforschung New Haven, CT, USA University of Oxford

Mulheim an der Ruhr, Oxford, UK

Germany

The Novartis Chemistry Lectureship is awarded to scientists in recognition of outstanding contributions
to organic and computational chemistry, including applications to biology.

') NOVARTIS

INSTITUTES FOR
BIOMEDICAL RESEARCH
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One on each side: Gold nanoparticles
(AuNPs) and semiconducting quantum
dots (QDs) are integrated on a single
DNA origami scaffold. Streptavidin-func-
tionalized QDs bind to biotin anchors on
one side of the DNA origami, while DNA-
coated AuNPs bind through DNA hybrid-
ization to single-stranded DNA on the
other side of the scaffold. This approach
offers a new path toward the organization
of complex systems consisting of dispa-
rate materials.

Streptavidin\ﬂ/

l N o H Me
NP R“/\)LF’/? RIOC~
! 9 rd OF N
E S OMe L R! PR3
: R3G steric Interaction = hydrogen bonding R°O

only product
83-91% yield, 90-96% ee

Tell me which you want: Catalytic asym-
metric [4+2] cycloadditions of ,y-unsa-
turated a-ketophosphonates with allenic
esters catalyzed by organocatalysts
derived from different cinchona alkaloids
have been developed, affording phospho-

2R?

major product

65-77% yield, 83-92% ee
nate-substituted functionalized pyran and
dihydropyran derivatives in excellent
yields with high enantioselectivities under
mild conditions. The choice of product is
controlled by the hydrogen bonding char-
acteristics of the chosen catalyst.

(0]
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P l dehydrogenation
(0]
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Y 1l |
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Concise and selective: The title one-pot
sequence allows formation of the enone
functionality and subsequent cross-cou-
pling. The process provides access to

Facing facts: Coordination of Cp*Ru
(Cp*=CsMe;) to the concave and convex
7t surfaces of subphthalocyanines consti-
tutes a new approach to the functionali-
zation of subazaporphyrins. While the

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

highly functionalized cyclic enolones and
enaminones from readily accessible 3
heteroatom-substituted cyclic ketones.

convex face shows higher reactivity, coor-
dination to the concave side produces

a stronger diatropic influence on the Cp*
ligand and a greater perturbation of the
macrocyclic m-electronic features.
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cat: 2

CO; + HBpin ———> MeOBpin + O(Bpin),

Frustrating ruthenium: The ruthenium
complex 1 is shown to bind carbon
dioxide or aldehyde in a manner similar to
a frustrated Lewis pair. Compound 2
catalyzes the reduction of CO, in the

A little gold goes a long way: As little as
0.01 mol % of chiral gold phosphate is
sufficient to afford the asymmetric trans-
fer hydrogenation of quinolines with high
stereoselectivity (up to 98 % ee). The
achiral ligands on gold were found to have
considerable effect on the catalytic effi-
ciency.

neat
[Pd(acac)] + O=PRy + HoNR' —ems
R =CgHyr
R'=CigHag
= 5! & *
| S T

Small and cool: The mechanism of for-
mation of amine-capped Pd nanoparticles
from [Pd(acac),] (acac =acetylacetonate)
is elucidated, and shown to involve Pd—
amido and Pd-hydride intermediates. The

ZnBr, Pd-PEPPSI-IPentC!
1 2
R L THF/toluene
RT, 30 min
+ Ar—X

Ar = aryl or heteroaryl

No migration? No problem! A series of
new N-heterocyclic carbene based Pd
complexes has been created and evalu-
ated in the Negishi cross-coupling of aryl
and heteroaryl chlorides, bromides, and

Angew. Chem. Int. Ed. 2012, 51, 1117711190

presence of pinacolborane (HBpin),
yielding MeOBpin and O(Bpin), (see
picture; Ru red, P orange, N green,
O light red, C black).

[IMesAuMe] (0.01 mol%)
1(0.01 mol%), 2

N "R toluene, 90°C

Ar

1: Ar = 2,4,6-iPr;CgH,

b L,
N" 'R
H

up to > 99% yield
98% ee
TON up to 10000

e

IMes

CO,Et
| |

EtOZC

NIZ

amine-based
by-products

amine-stabilized
Pd° nanoparticles

addition of a Lewis base results in a sig-
nificant reduction in the temperature at
which highly monodisperse nanoparticles
are isolated.

RW R?

Direct reductive elimination product

R? R? R! R?

Migratory insertion products

triflates with a variety of secondary alkyl-
zinc reagents (see scheme). The direct
elimination product is nearly exclusively
formed; in most examples there is no
migratory insertion at all.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Host—Guest Chemistry

D. Ma, B. Zhang, U. Hoffmann,
M. G. Sundrup, M. Eikermann,*
L. Isaacs*

0

Acyclic Cucurbit[n]uril-Type Molecular
Containers Bind Neuromuscular
Blocking Agents In Vitro and Reverse
Neuromuscular Block In Vivo

Heterocycle Synthesis

M. Tobisu,* K. Koh, T. Furukawa,
N. Chatani*

0

Modular Synthesis of Phenanthridine
Derivatives by Oxidative Cyclization of
2-Isocyanobiphenyls with Organoboron
Reagents

DOI: 10.1002/anie.201206408

11358 -11362

11363 -11366

rocuronium

Be My Guest: Two acyclic cucurbit[n]uril-
type receptors that carry SO; -groups
bind tightly to several commonly used
neuromuscular blocking agents, such as
rocuronium, in aqueous solution as

O + R-B(OH),
NC:

Where HAS you been? A manganese-
mediated annulation of 2-isocyanobiaryls
with organoboronic acids is developed for
the synthesis of a broad range of phen-
anthridine derivatives (see scheme).

‘058
Kq=0.29 nm

SOy

+ Container ———g ==

038 SOz

revealed by direct and competitive UV/Vis
binding assays. One of these containers
functions as a potent reversal agent for
rocuronium-induced neuromuscular
block in rats.

[Mn(acac);]

/,C
N" SR

(R= aryl, heteroaryl, alkyl)

Mechanistic studies indicate that the
reaction proceeds by the intramolecular
homolytic aromatic substitution (HAS) of
an imidoyl radical intermediate.

50 Years Ago...

Angewandte Chemie International Edition was first published in 1962, the mother journal first in 1888.
In this monthly flashback, we feature some of the articles that appeared 50 years ago. This look back
can open our eyes, stimulate discussion, or even raise a smile.

are the noble gases really inert? This
question was answered 50 years ago with
the synthesis of noble-gas compounds,
and Rudolf Hoppe et al. reported the
synthesis of XeF, when a 1:2 mixture of
purified Xe and F, was subjected to an
electric discharge in a sealed vessel. This
report followed work reported in the
same year by Neil Bartlett on XePtF
and Howard H. Claasen on XeF, and
launched a new field of research, thus
paving the way for classic chemistry
textbooks to be rewritten. For a Review
on the discovery of noble-gas com-
pounds, see P. Laszlo, G. J. Schrobilgen,

11188 www.angewandte.org

Angew. Chem. 1988, 100, 495; Angew.
Chem. Int. Ed. Engl. 1988, 27, 479.

The Review by R. Brill was on a “cool”
topic: the structure of ice. Hydrogen
bridges, disorder in the crystal structure,
and mixed crystals were discussed in
order to give an overview on the com-
plex structure of such a well-known
substance—a topic that is as “hot” today
as it was 50 years ago.

G. Wittig and D. Hellwinkel described
the synthesis of bis(diphenylene)arylar-
soranes. This synthesis, which involved

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

the reaction of spirobis(diphenylene)ar-
sonium salts, provides an alternative
route to that reported by the same
authors in Issue 1/1962.

The complaints from workers in a veneer
factory about skin irritation led W.
Sandermann and M. H. Simatupang to
investigate the active principle of teak
wood. Analysis of golden yellow crystals
that were deposited on teak veneers
showed them to contain the toxic 2-vy,y-
dimethylallyl-1,4-naphthaquinone.

Read more in Issue 11/1962

Angew. Chem. Int. Ed. 2012, 51, 11177 -11190
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: 0,(1atm) | RL_O_R?
; : oxygenation

' HH,HH ¥ \&KT
oI | 3 six H atoms

; RTR% "NHy: removed 31 examples

up to 89% yield

A fragment-assembling strategy is used to
form oxazoles from aryl acetaldehydes,
amines, and molecular oxygen under mild
conditions (see scheme). The transfor-

mation is highly efficient with the removal
of six hydrogen atoms, including the
cleavage of four C(sp*)—H bonds.

Graphene lite: A density of (2.1+

0.3) mgcm™3, the lowest to date for

a graphene framework architecture, is
achieved by preparing an ultralight, N-
doped, 3D graphene framework (see
photo of a block of the material balancing
on a dandelion). Its adsorption capacity
for oils and organic solvents is much
higher than that of the best carbonaceous
sorbents, and it is a promising electrode
material for supercapacitors (484 Fg™)
and as a metal-free catalyst for the oxygen
reduction reaction.

X
L

catalyst o]
= R N
o} = HI‘ ;é
catalyst MeO).P NH - o
@mol)  (MeO)2 \_7R 070
— L e
Rh—Rh
R® CH,Cl,, 40 °C HO[~R3 T

NH,

N
N o
N “P(OMe), + .
| i v~ "H
/F 0 i

R? H R=1-adamantyl, [Rhy(S-PTAD),]

22 examples

U to 98% oo R=tBu, [Rhy(S-PTTL),]

Chiral dirhodium carboxylate complexes
(IRh,(S-PTAD),] or [Rh,(S-PTTL),], see
scheme) efficiently catalyze asymmetric
three-component coupling reactions of a-
diazophosphonates, anilines, and elec-

tron-deficient aldehydes to give a-amino-
B-hydroxyphosphonates. The high level of
enantiocontrol provides evidence for the
intermediacy of metal-bound ammonium
ylide in the product-forming step.

Leading the way: The synthesis of natural
products with new biological targets is
one of the driving forces for the develop-
ment of new antibiotics. The synthesis of
the two secondary metabolites corallo-
pyronin and myxopyronin (see picture)
have been achieved, which are prominent
leads for the inhibition of bacterial RNA
polymerase.
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tivity: Trifluoromethylated corannulenes

B. M. Schmidt, S. Seki, B. Topolinski, are unexpectedly strong electron accept- §
K. Ohkubo, S. Fukuzumi, H. Sakurai, ors in solution. Even a polycrystalline film é
D.lentz# ______ 11385-11388 of 1,2-(F;C),-corannulene (top structure 3
and curve in the plot) exhibits conductivity
Electronic Properties of three orders of magnitude higher than 1010

Trifluoromethylated Corannulenes that of pristine corannulene!

‘@ A video clip is available as Supporting
- Information on www.angewandte.org
(see article for access details).

@ Supporting information is available
on www.angewandte.org
(see article for access details).
.,“ This article is accompanied by a cover picture (front or back cover, and inside or outside).
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