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NHC-catalyzed enantioselective
conjugate addition

iridium-catalyzed
enantioselective hydrogenation

With or without you: Chiral secondary
alkylboronates can now be accessed by
highly enantioselective catalytic methods
including conjugate addition under metal-
free conditions with an NHC catalyst, and

LAu@, ROH

P

Fields of gold: Recent developments in
the field of gold catalysis, using an alkyne
as a carbonyl equivalent is becoming an
important chemical transformation, thus
providing flexibility in synthetic planning
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also iridium-catalyzed hydrogenation.
These methods reinforce the potential of
secondary alkylboronates as ideal and
universal chiral building blocks for bond
formation to sp* carbon atoms.
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of complex and sensitive natural prod-
ucts. Understanding of the reaction and
new catalyst designs are providing new
conditions that are amenable for late-
stage synthetic intermediates.

When a research area “goes viral”, the
event typically occurs in conjunction with
a major change in “conventional
wisdom”. In retrospect, the literature
often contains earlier hints that the orig-
inal judgment was not correct. These
antecedents are referred to as “Black
Swan” events. The picture shows research
on homogeneous gold catalysis “going
viral”.
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A privileged moiety, the CF; substituent
can be found in many drugs, drug candi-
dates, and agrochemicals. This Minire-
view highlights recent developments in

R
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the radical trifluoromethylation of alkenes
and arenes. Important older contributions
are also discussed.
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Emerging Synthetic Tools
C-H insertion C-H alkylation C-H arylation C-H arylation
C-H amination C-H borylation C-H arylation

The ideal case: The direct functionaliza-
tion of C—H bonds in organic compounds
has recently emerged as a powerful and
ideal method for the formation of carbon-
carbon and carbon-heteroatom bonds.

Staying in the pocket: A cyclometalated
iridium(l11) biquinoline complex targets
the protein—protein interface (see picture;
Cyellow, N blue, Ir dark green) of the
tumor necrosis factor-o. (TNF-) trimer.
Molecular-modeling studies confirm the
nature of this interaction. Both enantio-
mers of the iridium complex display
comparable in vitro potency to the stron-
gest small-molecule inhibitor of TNF-a.

This Review provides an overview of C—H
functionalization strategies for the rapid
synthesis of biologically active com-
pounds such as natural products and
pharmaceutical targets.
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Long carbon chains: Self-assembly of
monomeric carbon intermediates into
long-chain hydrocarbons on catalytically
reactive surface (see picture) was studied
when full reversibility of the chain growth
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Magnesium bromide radicals have to be
prepared as high-temperature molecules
and trapped as a metastable solution
because a seemingly simple reduction of
donor-free Grignard compounds failed.
However, the essential role of magne-
sium(l) species during the formation of
Grignard compounds could be demon-
strated experimentally.

Supercritical growth: The formation and
evolution of ceria nanoparticles during
hydrothermal synthesis was investigated
by in situ total scattering and powder
diffraction. The nucleation of pristine
crystalline ceria nanoparticles originated
from previously unknown cerium dimer
complexes. The nanoparticle growth was
highly accelerated under supercritical
conditions.

Angew. Chem. Int. Ed. 2012, 51, 8907 -8920

is included in the kinetic model. Using
Brgnsted—Evans—Polanyi relations, the
maximum chain growth as a function of
the surface reactivity is predicted.

Right out of the (logic) gate: Logic gates
made from 3D DNA nanotetrahedra were
constructed that are responsive to various
ions, small molecules, and short strands
of DNA. By including dynamic sequences
in one or more edges of the tetrahedra,

a FRET signal can be generated in the
manner of AND, OR, XOR, and INH logic
gates, as well as a half-adder circuit (see
scheme). These DNA logic gates were
also applied to intracellular detection of
ATP.

Mg(1)

MgX"/R*
Mg(0) ) 35 Mg(l1)

Mg + RX RMeX
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Pair Distribution Function
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More than LiP service: The adsorption of
red phosphorus into porous carbon pro-
vides a composite anode material for
lithium-ion batteries. The amorphous
nano phosphorus, in the carbon matrix,
shows highly reversible lithium storage
with high coulombic efficiencies and
stable cycling capacity of 750 mAh per
gram composite (see picture).

Fusing two in one: The m-electron systems
of fullerene and an oligothiophene were
conjugately fused by an open-cage pro-
cess. This led to novel fullerene-oligo-
thiophene chromophores with signifi-
cantly enhanced light-absorbing capabil-
ity, which covers a wide spectral range.
The fullerene band gap could be tuned to
about 1 eV by a chemical approach.
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A thin-film transistor: An n-type polymer
semiconductor, poly(2,3-

bis (perfluorohexyl)thieno[3,4-b]pyrazine),
was synthesized through a Pd-catalyzed
polycondensation employing a perfluori-
nated multiphase solvent system. This is
the first example of an n-type polymer
semiconductor with exclusive solubility in
fluorinated solvents. The fabrication of
organic field effect transistors containing
this new n-type polymer semiconductor is
shown (see picture).

License to fuse! A phosphorylated fusion
peptide can mediate membrane fusion

when the phosphates (green triangles, see

scheme) are removed by phosphatases

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

(blue spheres), delivering the contents of
the liposome into the cytosol. This phos-
phatase-triggered approach may be useful
to create target-specific lipid nanocarriers.

Angew. Chem. Int. Ed. 2012, 51, 8907 —8920
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Battery Testing
System

Voltage(V)

cephalosporin

Intercalation and exfoliation of lithium:
Few-layer-thick inorganic nanosheets (BN,
NbSe,, WSe,, Sb,Se;, and Bi,Te;) have
been prepared from their layered bulk
precursors by using a controllable elec-
trochemical lithium intercalation process
(see picture). The lithium intercalation
conditions, such as cut-off voltage and
discharge current, have been systemati-
cally studied and optimized to produce
high-quality BN and NbSe, nanosheets.

dlazenlumdlolate

HHH

Ph/\ﬂ/ j;(

B- Lac
NO- donor prodrug

Just say NO to biofilms: NO-donors are
used to disperse a bacterial biofilm so that
co-administered antibiotics will kill the
more susceptible unattached cells. The
chemically stable cephalosporin-3'-diaze-

@

/ 3
N @ “NEt, Blactamase 2NO

disperses
biofilms

niumdiolate NO-donor prodrug (see
scheme) is activated by bacterial B-lacta-
mases and facilitates this two-step biofilm
erradication.

Bromine atom transfer to a silicon surface
as a function of physisorbed adsorbate
alignment (see picture: left, vertical
1-bromopentane; right, horizontal 1-bro-
mopentane) of 1-bromopropane and

1-bromopentane on Si(111)-7x 7 has
been studied by STM. In both thermal and
electron-induced bromination reactions,
the vertical alignment is more reactive.

gene expression off

Keeping the boron out of the ER: A genetic
switch was engineered that activates gene
expression in the presence of H,0, (see

scheme). The use of a boronate group on
an estrone molecule allows for activation

Angew. Chem. Int. Ed. 2012, 51, 8907 -8920

gene expression on

of gene expression through binding of the
estrogen receptor only when the boron
group is oxidized by H,0,. This sensor is
highly sensitive and specific for H,0,.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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J. D. Schreier, I. T. Raheem* 9071-9074

R1

>r0H +  ArX
2
R -

primary, secondary,
and tertiary alcohols

C—0O Cross-Coupling of Activated Aryl and
Heteroaryl Halides with Aliphatic Alcohols A robust and general catalyst system
facilitates the alkoxylation of activated
heteroaryl halides with primary, secon-
dary, and select tertiary alcohols without

the need for an excess of either coupling

| Mtb = +

DNA Logic Gates

E. M. Cornett, E. A. Campbell, G. Gulenay, — Mtb?

E. Peterson, N. Bhaskar,
D. M. Kolpashchikov* ___ 9075-9077
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0
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Abiological Gold Nanoparticle
Morphologies

Competitive
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Enzyme Substrates
A. S. Madsen, C. A. Olsen* _ 9083 -9087

Profiling of Substrates for Zinc-dependent

Lysine Deacylase Enzymes: HDAC3

Exhibits Decrotonylase Activity In Vitro
Systematic screening of the activities of
the eleven human zinc-dependent lysine
deacylases against a series of fluorogenic
substrates (see scheme) as well as kinetic
evaluation revealed substrates for
screenings of histone deacetylases

www.angewandte.org © 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Cs,CO3, toluene R?

CyPF-tBu = @4:3.

SAr
R3
P(tBu),

P(cyHx),

partner (see scheme). This catalyst
system displays broad functional-group
tolerance and excellent regioselectivity,
and is insensitive to the order of reagent
addition.

Elementary, Dr. Watson! A combination of
YES and OR logic gates was applied to
differentiate between DNA sequences of
wild-type and rifampin-resistant (Rif)
Mycobacterium tuberculosis (Mtb) in

a multiplex real-time fluorescent assay.

DNA is in control: Different combinations
of DNA nucleotides can control the shape
and surface roughness of gold nanopar-
ticles during their synthesis. These nano-
particles were synthesized in the presence
of either homogenous

oligonucleotides or mixed-base oligo-
nucleotides using gold nanoprisms as
seeds. The effect of the individual DNA
bases and their combinations on shape
control are shown in the figure.

NH,

trypsin
fluorescence

HDACT0 and HDACT11 at reasonably low
enzyme concentrations. Furthermore,
HDAC3 in complex with nuclear receptor
corepressor 1 (HDAC3-NCoRT) was
shown to harbor decrotonylase activity
in vitro.

Angew. Chem. Int. Ed. 2012, 51, 8907 —8920
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Right direction: The presented enantio-
selective strategy for the preparation of
diversely functionalized tetrahydroxan-
thones is based on a trienamine-mediated
cycloaddition between 2,4-dieneals and

H:
R3
Biologically relevant
tetrahydroxanthones

activated chromones. It is possibile to
control the stereochemical outcome of
such reactions by employing an H-bond-
directing aminocatalyst.

0 Li[B(CgF5)4] or Ca[B(CgFs)4l2 9]
Oxalic Acid A
{B RE T
RS
il 30 wt% H,0, \%n)

—

o
i “SiMe;

Efficient and selective: Two lipophilic
catalysts were used for Baeyer—Villiger
(BV) oxidations to give lactones in high
yields (see scheme). Cascade reactions

SiMe;

P73_

(]
@ O
) iL/\
> OH |—
Y

o o
G,
o OH

involving this BV oxidation were used to
selectively obtain either unsaturated car-
boxylic acids or hydroxylactones in high
yields from (-silyl cyclohexanones.

A carbon copy: The chemical activation of
the heptaphosphide trianion with
[Co(PEt,Ph),(mes),] (see picture; 1) yields
the novel phospha-organometallic com-
plex [Co(1’-Ps) {n*P,H(mes)}]*~ (2). The
reaction product maintains the nuclearity
of the parent cluster, but extensive cage
fragmentation takes place to yield a dia-
magnetic “inorganometallic” cobalt com-
plex.

R
H. .CH
N N\
oS A O
H.,, "%,
N %
>R py

HAT

N
*+ RCHCHzR

py py

Kinetic and mechanistic studies on the
intermolecular activation of strong C—H
bonds of alkanes by a (salen)ruthe-
nium(VI1) nitride were performed. The
initial, rate-limiting step, the hydrogen

Angew. Chem. Int. Ed. 2012, 51, 8907 -8920

% NH

+RCH=CHR
py

atom transfer (HAT) from the alkane to
Ru¥=N, generates Ru¥=NH and
RC*HCH,R. The following steps involve N-
rebound and desaturation.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Ligand-Accelerated Activation of Strong )
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o I, (0.2 equiv) OM6R3
Na,CO31.5 H,0, (1.0 equiv)
1'“‘ 2 * H)\/Ra 2M :)H/cH2 c; 1:4 Meo =
R" 'R 4 eOH/(CH,Cl); (1:4) NR'R2

The metal-free amination of different
aldehydes is catalyzed by hypoiodite,
which is generated by employing com-
mercially available sodium percarbonate
as the co-oxidant. This approach has
several advantages: it is a metal-free

R1
Akyl-X + g2 }—MgX‘
R3

X=Br |, OTs 1.2 equiv

Added value: A copper-based method is
highly efficient for the cross-coupling of
alkyl electrophiles with secondary and
tertiary alkyl Grignard reagents. The

A gel for all seasons: Thermosensitive
nanogels based on highly cross-linked
poly(ionic liquid)s (CLPNs) were prepared
in one step by the copolymerization of
imidazolium-based monomers with
cross-linkers in selective solvents. Rever-
sible nanogel-macrogel transitions of
CLPNs in methanol could be achieved by
changing the temperature (see picture).

Do not tumble dry: Gadolinium-DOTA
encapsulated into polysaccharide nano-
particles (GdADOTACNPs) exhibited high
relaxivity (r=101.7 s7'mm~' per Gd** ion
at 37°Cand 20 MHz). This high relaxation
rate is due to efficient Gd loading, reduced

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

40°C up to 85% yield

oxidation that works under mild reaction
conditions; furthermore, it has a wide
substrate scope and does not give toxic
by-products from the co-oxidant that is
used.

CuCl (3 mol%) R3 )
Alkyl—(R
THF, RT, 1h ¥ R1
29 examples

yields: 73-94%
method is distinguished by its broad

substrate scope and high functional group
tolerance.
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tumbling of the Gd complex, and the
hydrogel nature of the nanoparticles. The
efficacy of the nanoparticles as a T;/T,
dual-mode contrast agent was studied in
C6 cells (see picture).
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The dielectric constant and electrical
conductivity of a composite of two insu-
lators, poly(1,1-difluoroethylene) (yellow)
and K,CO; (white), increased dramatically
near the percolation threshold f; (f=con-

A low-cost substitute: A titanium protec-
tion layer on silicon made it possible to
use silicon under highly oxidizing condi-
tions without oxidation of the silicon.
Molybdenum sulfide was electrodepos-
ited on the Ti-protected n*p-silicon elec-
trode. This electrode was applied as

a photocathode for water splitting and
showed a greatly enhanced efficiency.

g + 05
/\\‘ /> -0,
s 1

fnear fe

centration of K,COs). This intriguing phe-

nomenon can be interpreted in terms of
interface percolation caused by the for-
mation of chemically activated interfaces.

to the anode

Nucleophilic oxidant: The reaction
between a thiolato iron(ll) complex 1 and
superoxide in aprotic solvent at —90°C
yields a novel thiolato iron(l1l) peroxide
intermediate 2, which exhibits unusually
high nucleophilic reactivity. Compound 2
is an isomer of the thiolato iron(ll)
superoxide intermediate that is invoked in
the reaction between superoxide reduc-
tase and superoxide.

R2 R2
(0] . R!
Sb w0 et S
~ ! ylenes (0. , _
R Z > NHTs N o
R' = aryl, vinyl, alkyl, alkoxy 29 examples
R2=Me, Ph up to 95% yield

R =H, Me, OH, OMe, halogens

Batting the ylides: A simple procedure
carried out under mild conditions allows
the direct and efficient synthesis of struc-
turally diverse indoles. This approach

Angew. Chem. Int. Ed. 2012, 51, 8907 -8920

involves a cascade reaction of sulfur ylides
and N-(ortho-chloromethyl)aryl amides
(see scheme).
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Organocatalysis

E. l. Balmond, D. M. Coe, M. C. Galan,*
E. M. McGarrigle* 9152-9155
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It's all in the solvent: An enantioselective
variant of an aza-Wacker-type cyclization
that gives isoindolinones containing tet-
rasubstituted carbon centers a to the
nitrogen atom has been developed (see
scheme; tfa=trifluoroacetate). The use of
a highly coordinating solvent is crucial for
the activity of the catalyst and the stereo-
selectivity the reaction (up to 99% ee).

o O

"y (0]
NHOMe Pd(tfa), !<
NOMe
MeCN, 60°C i

O, (balloon)

(-]

2.1 GPa

In from the cold: The Co'"'Fe" state of

a CoFe Prussian blue analogue undergoes
a Co"'—Fe''— (Co''—Fe")* electron transfer
at room temperature when irradiated by
visible light (532 nm; see scheme). This

2.1 GPa

property was confirmed using energy-
dispersive X-ray absorption spectroscopy
at the Co and Fe K-edges of the piezo-
induced Co'"'Fe'" state.

Environmentally sensitive: A combination
of C—H----anion hydrogen bonding and
hyperconjugative charge delocalization
explains the sensitivity of the IR spectrum
of the tert-butyl cation to its anion (see
high-resolution X-ray structure with

a CHB;Cl;;~ counterion). The vCH vibra-
tion of the cation scales linearly with the
basicity of carborane anions on the vNH
scale. The same also holds for the C;H,*
benzenium ion.

PGO

PGO"?—I-&

OPG
o CF; CF;
e el
PGO L
FsC NN CF
OPG F3 N N 3
* (1 mol%)
0% .
-
PGO—=\

17 disaccharides, 72-98%

Alpha rules: A thiourea acts as an efficient
organocatalyst for the glycosylation of

protected galactals to form oligosacchar-
ides containing a 2-deoxymonosaccharide

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

o-selective

moiety (see scheme). The reaction is
highly stereoselective for a-linkages and
proceeds by way of a syn-addition mech-
anism.
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I\Bnioc:f:alvtic J. H. Sattler, M. Fuchs, K. Tauber,
achinery F. G. Mutti, K. Faber, . Pfeffer, T. Haas,
W. Kroutil* —_____ 9156-9159

Redox Self-Sufficient Biocatalyst Network
Driving the machinery: A biocatalytic method (see picture). Applying this artifi-  for the Amination of Primary Alcohols
redox-neutral cascade for the preparation  cial biocatalyst network, long-chain 1,w-
of terminal primary amines from primary  alkanediols were converted into diamines,
alcohols at the expense of ammonia has  which are building blocks for polymers, in

been established in a one-pot one-step up to 99% conversion.
Br. O Natural Products
\——’/< OTBS stereoselective
SEM alkylation;
l N> _— K. lwasaki, R. Kanno, T. Morimoto,
N/ enamide T. Yamashita, S. Yokoshima,
formation

T. Fukuyama* ______ 9160-9163

Synthetic Studies on Chartelline C:
What a core-ker! The title synthesis was stereochemistry of the alkylation for the Stereoselective Construction of the Core
achieved using a route featuring an intra-  formation of the B-lactam was controlled  Skeleton
molecular Mitsunobu reaction of a nosyl by a secondary hydroxy group on the ten-
amide, stereoselective construction of the membered ring. SEM = 2-(trimethyl-
B-lactam, and formation of an enamide silyl)ethoxymethyl; TBS = tert-butyldi-

moiety by selenoxide elimination. The methylsilyl.

Smart yolk—shell nanoparticles (hollow e 99
nanoparticles with a movable core) with o

an acidic shell and a basic core were ; Qo Y. Yang, X. Liu, X. B. Li, J. Zhao, S. Y. Bai,
fabricated through an organosilane- R / Finalproducts | jyu* Q. H. Yang® _____ 9164-9168
assisted selective etching method and

acted as efficient nanoreactors for cata- A Yolk=Shell Nanoreactor with a Basic 1

G,

lyzing a deacetalization—Henry cascade o ’ Core and an Acidic Shell for Cascade
. . . .. . Acidic shell y .

reaction with high activity and high W © = 4 Reactions

selectivity. This strategy is very promising

for the design of multifunctional nano-

reactors for cascade reactions.

Reactants

CO,Me

Z  We cat. AUl
—_—
then NaBHa(CN)

H §O2H Natural Products

H. Chiba, S. Oishi, N. Fuijii,*

NH, (90%) H.Ohno* ____ 9169-9172
(e} 6-endo-dig selective i .
(-)-quinocarcin
Total Synthesis of (—)-Quinocarcin by

In control: The novel and enantioselective  strate-controlled 6-endo-dig intramolecu-  Gold(l)-Catalyzed Regioselective
total synthesis of (—)-quinocarcin lar alkyne hydroamination with a cationic ~ Hydroamination
includes the highly stereoselective prepa-  Au' catalyst, and Lewis-acid-mediated
ration of the 2,5-cis-pyrrolidine by intra- ring-opening/halogenation sequence.

molecular amination, a selective sub-
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Amide Formation

G. Schifer, C. Matthey,

J. W. Bode* 9173-9175

_o0 BrMg
-C”
N
= Extremely hindered amides accessible
= No excess of reagents necessary
= Rapid reactions at RT
= Robust and scalable

Facile Synthesis of Sterically Hindered and
Electron-Deficient Secondary Amides
from Isocyanates

&
G

The big easy: The direct coupling of
Grignard reagents to isocyanates provides
a facile and robust solution for the syn-
thesis of sterically hindered and electron-

Aptamer Affinity Labeling

J. L. Vinkenborg, G. Mayer,

M. Famulok* 9176 -9180

Aptamer-Based Affinity Labeling of
Proteins

Et,O or THF

RT, 30 min

deficient secondary amides. The products
are obtained in high yields without the
need for excess reagents or chromato-
graphic purification.

A most able label: Labeled aptamers (see
picture) can be cross-linked to their target
structures in a light-dependent and highly
specific manner as a result of a new
strategy termed aptamer-based affinity
labeling (ABAL) of proteins. The aptamer—
protein complexes can be enriched in vi-
tro, from a cellular lysate and from the
surface of living cells, opening new ways
to study aptamer interactions in biological
contexts.

Photoreactions on Surfaces ) A==
o ,Click" — O ==
o hv, 370 ? F "
. v, nm H,N
T. PauIF)ehrI, G. Delaittre, M. Bruns, o on 2 X
M. Meifdler, H. G. Bérner, M. Bastmeyer, ‘ O ‘ _
C. Barner-Kowollik* 9181-9184 o7 3minutes o~ (20°C ©

(Bio)Molecular Surface Patterning by
Phototriggered Oxime Ligation

Making light work of ligation: A novel
method utilizes light for oxime ligation
chemistry. A quantitative, low-energy
photodeprotection generates aldehyde,
which subsequently reacts with aminooxy

Supporting information is available
on www.angewandte.org
(see article for access details).

=]

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

..‘ This article is accompanied by a cover picture (front or back cover, and inside or outside).
B
\ 3

moieties. The spatial control allows pat-
terning on surfaces (see scheme) with
a fluoro marker and GRGSGR peptide,
and can be imaged by time-of-flight
secondary-ion mass spectrometry.

dﬂ This article is available
online free of charge
(Open Access).
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