A homogeneous catalytic system ... Angewandie

... for the direct synthesis of hydrogen peroxide is presented by S. Fukuzumi and
co-workers in their Communication on page 12327 ff. In the presence of an
organoiridium complex in combination with flavin mononucleotide (FMN), non-
toxic hydrogen and oxygen gases react with each other in water under normal
pressure at room temperature to selectively form hydrogen peroxide, a chemical
fuel expected to be utilized in future fuel cells.

Mechanochromic Fluorescence

X. R. Jia and co-workers describe in their Commu-
nication on page 12268 ff. a single organic molecule
containing pyrene and rhodamine B chromophores
separated by a peptide spacer that shows tunable
multicolored emission on grinding.

& w,3049N:?§%;es
s \ : W,;0,, Nanowires
= In their Communication on page 12332 ff., K. C.
& a“" Hwang et al. report on photodynamic therapy
s o T mediated by W,3,0, nanowires, which leads to the
o) 8][ 8) complete destruction of solid tumors in mice.
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Enzyme Models

Synthetic Zn" complexes were investigated as
models of copper—zinc superoxide dismutase by
H. Masuda etal. in their Communication on
page 12293 ff. Superoxide undergoes a unique
disproportionation reaction in the electrostatic
sphere of the complexes.

[Zn(bpy)s17* [Zn(tpa)]**
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“My biggest inspiration is my love and passion for science. =~ Zhong Lin Wang — 12220
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tems for novel electronic materials (see
scheme). Recent developments in this
area are summarized.

In the fall of 1913 Niels Bohr formulated
his atomic models at the age of 27. This
Essay traces Bohr’s fundamental reason-
ing regarding atomic structure and spec-
tra, the periodic table of the elements, and
chemical bonding. His enduring insights
and superseded suppositions are also
discussed.

Every breath you take: A breath figure (BF)
is the water droplet array that forms when
moisture comes in contact with a cold
substrate. Several unconventional BF
methods have been established to pre-
pare BF array films with unique morphol-
ogies or primary materials, and various
newly developed functionalization tech-
niques have significantly improved the
performance of BF array films, leading to
some novel applications.
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F Magic Methyl Effect
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o SN ! 480-fold boost in potency
(j) from a single methyl group
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C-H Methylation
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It's a kind of magic: The methyl group is
one of the most prominent functional
groups in bioactive small molecules and
appears in more than 67 % of the top-
selling drugs. This Review highlights
examples of the magic methyl effect,
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Asserting its independence: A single
organic molecule containing pyrene and
rhodamine B chromophores separated by
a peptide spacer (see structure) formed
a mechanochromic material whose fluo-
rescence could be switched from blue to

CO Activation
Anhydrous: 193 kJ mor”

-~ Py
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L8 F B<
u
___#(CO)(Hz) + B(CO)(H,)(H,0)

= (1+Kco(C0)+Kp,0(H20))?
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Grinding

whereby the installation of a single methyl
group boosts potency by more than two
orders of magnitude. New C—H activation
reactions are required to facilitate the
direct introduction of methyl groups.

bluish-green and reddish by grinding.

Modulation of the overlapped packing
pattern of the pyrene excimer for blue
emission was crucial for the reversible
tricolored switching observed.

Water increases Fischer—Tropsch synthe-
sis (FTS) rates on Ru through H-shuttling
processes. Chemisorbed hydrogen (H*)
transfers its electron to the metal and
protonates the O-atom of CO* to form
COH*, which subsequently hydrogenates
to *HCOH?* in the kinetically relevant
step. H,O also increases the chain length
of FTS products by mediating the H-
transfer steps during reactions of alkyl
groups with CO* to form longer-chain
alkylidynes and OH*.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Bioinspired Mineralization

{ ' Deposition of
[ k) (RKK)Dg

Cytocompatible
Si0,-TiO, f ti
e, TomaTon E. H. Ko, Y. Yoon, . H. Park, S. H. Yang,

—_— _—
4 D. Hong, K.-B. Lee, H. K. Shon, T. G. Lee,
[ (RKK).D, I.S.Choi* — 12279-12282
|
Repetition Bioinspired, Cytocompatible (am)
Mineralization of Silica-Titania
Hard-shell case: Using a (RKK),D; peptide  cell viability (87 %). The encapsulated Composites: Thermoprotective Nanoshell
allows mineralization to occur under Chlorella showed an almost threefold Formation for Individual Chlorella Cells
cytocompatible conditions. Thus individ-  increase in their thermo-tolerance after

ual Chlorella cells could be encapsulated 2 h at 45°C.
within a SiO,~TiO, nanoshell with high

Stable but able: Chemical and electro-
chemical reduction of a five-coordinate

Nitroxyl Complexes

high-spin non-heme {FeNO}’ complex A. L. Speelman,

(see structure: N blue, Fe orange, and O N. Lehnert* 12283 -12287

red) generated the first stable high-spin

(§=1) non-heme {FeNO}® model com- Characterization of a High-Spin Non- )

Heme {FeNO}® Complex: Implications for
the Reactivity of Iron Nitroxyl Species in
Biology

plex. The finding that the reduction is
metal-centered and causes a decrease in
Fe—NO covalency indicates that in bio-
logical systems, reduction activates stable
non-heme Fe—NO units for further trans-
formations.

Which is better? The first detailed com- Iron(IV)-Imido Complexes

parison of the reactivity of nonheme

iron(IV)—imido versus nonheme iron(IV)-  A. K. Vardhaman, P. Barman, S. Kumar,

oxo intermediates with substrates is pre-  C. V. Sastri,* D. Kumar,*

sented. The iron(IV)—imido variant reacts  S.P.de Visser* ________ 12288-12292

with sulfides five times faster than

iron (IV)—oxo, whereas the reverse trend is  Comparison of the Reactivity of Nonheme (3}
observed for hydrogen atom abstraction.  Iron(IV)—Oxo versus Iron(IV)—Imido

These observed trends are analyzed and ~ Complexes: Which is the Better Oxidant?

: H: . explained.
Oxidation Abstraction

Attractive models: Synthetic Zn" com-
plexes were investigated as models of
copper—zinc superoxide dismutase.
Superoxide underwent a unique dispro-
portionation reaction in the electrostatic
sphere of the complexes (see picture;
bpy=2,2"-bipyridyl). The effectiveness of
the Zn" complexes in inducing the dis-
proportionation of superoxide depended
on both the Lewis acidity and the coordi-
nation geometry of the Zn center. Electrostatic sphere Back Cover

Enzyme Models

A. Wada, K. Jitsukawa,
H.Masuda* — 12293-12297

0

Superoxide Disproportionation Driven by
Zinc Complexes with Various Steric and
Electrostatic Properties

r L
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Y. Yan, J. Chen, L. Zhang, Q. Zheng,
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|. Abe, W. Liu* 12308 -12312

Multiplexing of Combinatorial Chemistry

in Antimycin Biosynthesis: Expansion of
Molecular Diversity and Utility

Photocatalysis

T. Sakai, D. Mersch,

E. Reisner* 12313-12316

Photocatalytic Hydrogen Evolution with

a Hydrogenase in a Mediator-Free System
under High Levels of Oxygen
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It stems from the magnetism: The
extraction of stem/progenitor cells from
the brain of live animals is possible using
antibodies conjugated to magnetic nano-
particles (Ab-MNPs). The Ab-MNPs are
introduced to a rat’s brain with a superfine
micro-syringe. The stem cells attach to the
Ab-MNPs and are magnetically isolated
and removed. They can develop into
neurospheres and differentiate into dif-
ferent types of cells outside the subject
body. The rat remains alive and healthy.

Great balls of fire: C,, and Y;N@Cy, were
connected to the same oligo(phenylene-
ethynylene) unit to investigate their
structural and photophysical properties.
NMR investigations revealed a fulleroid
structure for the Y;N@Cq, derivative, and
both dyads gave rise to columnar phases
with core-shell cylinders. The black and
gray spheres represent the fullerene core
units of the Y;N@G;, derivative, which is
an ideal candidate to be involved in energy
and electron transfer processes.

— —— Screening Medicinal
invivo in vitro chemistry
Starter unit Extender unit @—4 @—4 [%)—4
DI O..
[NATI T ] # [C_I_U’Ks AT, (1 e = —Tanonng (raioring Enzyme ] = @_4 €>_< E :

Polyketide, nonribosomal peptlde
or hybrid scaffolds

Diversity-oriented biosynthesis of a library
of antimycin-like compounds (380 alto-
gether) was accomplished by using mul-
tiplex combinatorial biosynthesis. The
core strategy depends on the use of

natural-produgt—like

Chemical
biology

combinatorial chemistry at different bio-
synthetic stages. This approach is appli-
cable for the diversification of polyketides,
nonribosomal peptides, and the hybrids
that share a similar biosynthetic logic.

Take a breath: An oxygen-tolerant hydro-
genase can be employed with a dye in
a photocatalytic scheme for the genera-
tion of H,. The homogeneous system

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

does not require a redox mediator and
visible-light irradiation yields high
amounts of H, even in the presence of air.
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The w(hole) picture: A tetrel bond is

a directional noncovalent interaction
between a covalently bonded atom of
Group IV and a negative site, for example,
the lone pair of a Lewis base or an anion.
It involves a region of positive electro-
static potential (o hole), and energetically,
they are comparable to hydrogen bonds
and other o-hole-based interactions.

Angewandte
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Supramolecular Chemistry

A. Bauzg, T. |. Mooibroek,

A. Frontera* 12317 -12321

C]

Tetrel-Bonding Interaction: Rediscovered
Supramolecular Force?

Covalently bound polystyrene—phosphane
hybrids were prepared by a method based
on radical emulsion polymerization of
styrenes in the presence of a tris(p-vinyl-
phenyl)phosphane cross-linker. These
hybrids favor mono-P-ligation to transi-
tion-metal complexes and are useful for
challenging catalysis, such as Pd-cata-
lyzed C—C/C—N couplings with unacti-
vated chloroarenes and Ir- or Rh-catalyzed
C(sp*)—H borylations.

Heterogeneous Catalysis @

T. lwai, T. Harada, K. Hara,
M. Sawamura* 12322-12326
Threefold Cross-Linked Polystyrene—
Triphenylphosphane Hybrids: Mono-P-
Ligating Behavior and Catalytic
Applications for Aryl Chloride Cross-

R Coupling and C(sp®)—H Borylation

C]

H,, O, to H,0,: The direct synthesis of
hydrogen peroxide from hydrogen and
oxygen in water has been made possible
by using an iridium(lll) complex, [Ir"-
(Cp*) (4-(1 H-pyrazol-1-yl-kN?) benzoic

Homogeneous Catalysis

S. Shibata, T. Suenobu,

S. Fukuzumi* 12327 -12331

Direct Synthesis of Hydrogen Peroxide @
from Hydrogen and Oxygen by Using

a Water-Soluble Iridium Complex and

acid-kC?) (H,0)1,S0O,, and flavin mono- Flavin Mononucleotide
nucleotide. This method gives hydrogen

peroxide with a high turnover number

(847) and yield (19.2%) under normal

pressure and at room temperature.

P

Front Cover \\ﬁ

808 nm

PI

Heat

Upon excitation with near-infrared light
(980 nm), PEGylated W;30,5 nanowires
can sensitize the formation of singlet
oxygen and thus reactive oxygen species
(ROS). The resulting photodynamic ther-

Photodynamic Therapy

P. Kalluru, R. Vankayala, C.-S. Chiang,
K. C. Hwang* 12332-12336

Photosensitization of Singlet Oxygen and
In Vivo Photodynamic Therapeutic Effects
apy (PDT) effect can cause the destruction ~ Mediated by PEGylated W,50,, Nanowires
of tumors in the absence of organic

photosensitizers. PEG = poly(ethylene

glycol), PTT = photothermal therapy. Inside Back Cover

o4 @
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B.Y. Xia, H. B. Wu, X. Wang,*
X. W. Lou* 12337-12340

Highly Concave Platinum Nanoframes
with High-Index Facets and Enhanced
Electrocatalytic Properties

Nucleic Acid Analogues

L. Xu, S. W. Plouffe, ). Chong, ). Wengel,
D. Wang* 12341-12345

A Chemical Perspective on Transcriptional
Fidelity: Dominant Contributions of Sugar
Integrity Revealed by Unlocked Nucleic
Acids

Inside Cover

Synthetic Methods

A. Sgrensen, B. Rasmussen, S. Agarwal,
M. Schau-Magnussen, T. I. Sglling,
M. Pittelkow* 12346-12349

Conversion of Phenols into
Selenophenols: Seleno Newman—Kwart
Rearrangement

lonic Liquids

P. S. Barber, C. S. Griggs, G. Gurau, Z. Liu,
S. Li, Z. Li, X. Lu, S. Zhang,*
R. D. Rogers* 12350-12353

Coagulation of Chitin and Cellulose from
1-Ethyl-3-methylimidazolium Acetate
lonic-Liquid Solutions Using Carbon
Dioxide

Transcription unlocked: A synthetic
chemical biology approach involving
unlocked nucleic acids was used to dis-
sect the contribution of sugar backbone
integrity to the RNA Polymerase Il (Pol II)
transcription process. An unexpected
dominant role for sugar-ring integrity in
Pol Il transcriptional efficiency and fidelity
was revealed.

Deeply excavated: Platinum nanoframes
with highly concave {740} facets (see
picture) are synthesized directly by a facile
oleylamine-assisted solvothermal
method. Because of the unique structure
and exposed high-index facets, the as-
prepared Pt nanoframes exhibit very high
electrocatalytic activity and remarkable
stability for the oxygen reduction reaction
and the oxidation of methanol and formic
acid.

NH, NH,
x S
N
1) C1 )
HO. NN\ HO. NN
:o: o
OH OH

RNA Pol li oH O
A

,
\\_/ Y -

©)
O._NMe, se_-NMey Se__NMe,
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O \n/ (// f @/ T]/
S Se to |0 v o)
X X/v’ X

A ‘Se’lling point: The first thermally
induced O, —Se,, migration reaction is
reported, and it can be used to prepare
aryl selenols in three steps from the
corresponding phenols. O-aryl selenocar-

A
2

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

bamates rearrange to Se-aryl carbamates
via a four-membered transition state (see
scheme). The aryl selenols (isolated as the
diselenides) can be prepared by hydrolysis
of the Se-aryl selenocarbamates.

Chemisorption of carbon dioxide by
1-ethyl-3-methylimidazolium acetate
([C,;mim][OAc]) provides a route to coag-
ulate chitin and cellulose from [C;mim]-
[OAC] solutions without the use of high-
boiling antisolvents (e.g., water or etha-
nol). The use of CO, chemisorption as an
alternative coagulating process has the
potential to provide an economical and
energy-efficient method for recycling the
ionic liquid.
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Many hands make light work: In an
organocatalytic asymmetric sulfonation of
enones, the activation of a sulfonyl imine
by an N-heterocyclic carbene (NHC) cat-
alyst led to the release of a sulfinic anion,
which underwent nucleophilic addition to

A series of tubes: The continuous manu-
facture of a finished drug product starting
from chemical intermediates is reported.
The continuous pilot-scale plant used

a novel route that incorporated many
advantages of continuous-flow processes
to produce active pharmaceutical ingre-
dients and the drug product in one
integrated system.

The tetrasilacyclobutadiene [LSi(p-
SiL),SiL] (L=PhC(NtBu),, L' =2,6-
iPr,C¢H;NSiMe;) consists of an aromatic
silicon-containing four-membered ring in
which two &, two o, and two lone-pair
electrons are cyclically delocalized. The
electron delocalization was illustrated by
theoretical studies and reactivity with
elemental sulfur to form the allylic zwit-
terionic cyclic compound [(LSi),(u-SiL)-
(u-Si(S)L')] with 2mt-electron delocaliza-
tion along the Si; skeleton.

J e

v
O-
‘\3{, s

templates “

L\O

N 4
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the enone. The enantioselectivity of the
process was controlled by a chiral thio-
urea/amine co-catalyst through anion
recognition and hydrogen-bonding inter-
actions. Tol = p-tolyl.

?’/ - X

[ 1 J
000
)

tBu—Ny_, N—tBu

Ph

Making receptors to order: A small
dynamic combinatorial library (DCL),
formed from two dithiols in water, pro-
vides a continuous range of six receptors
of different sizes. The majority of the 30
tested amines and ammonium ions
amplified receptors from this library, thus
spanning the complete receptor-size
range and showing that this DCL provides
a generic platform for the development of
receptors for this important class of
compounds.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Oil

- o Water o

(+]

silica nanopa}’iicle
(negatively charged)
f—

amidine (neutral)

Back and forth: The CO,/N, trigger of

a switchable surfactant (neutral amidine/
cationic amidinium) was transferred to
mineral nanoparticles through in situ
hydrophobization in water. Switchable oil-

Cul/L (5 mol %)

Cs,C0O3, CH,Cly

-20°C, 18-24 h
(>20:1d.r)

N\ @:

Ne *  eN-CuL*
| ,</

o T . R2

1,3-dipole 1,3-dipole

Ylides at a crossing: An unprecedented

1,3-dipolar cycloaddition (cross-cycload-
dition) between two different ylides (see
scheme) was realized by using the chiral
Cu'/tBu-Phosferrox complex as the cata-
lyst under mild reaction conditions. This

imemristive|

- with sealing layer

-0.02

Current (A)

-0.06- ¢ ‘{4’/

] i
without sealing layer

€O, (0-5°C) v I

o - 4 homogenization O
PO
. \/

N, (65 °C)

7&\

amidinium (cationic)

in-water Pickering emulsions that entail
a CO,/N, trigger were obtained by using
negatively charged silica nanoparticles
and a trace amount of the switchable
surfactant as the stabilizer.

R1

P (0]

s CO,Me -
scote| L ol
N‘%(‘/NH Fe “PPh,

O R L

up to 94% yield
up to 98% ee

catalytic system provides an expeditious
approach to the construction of highly
functionalized 1,2,4-triazinane derivatives
in good yields with excellent diastereose-
lectivities and enantioselectivities.

Nearly 100 % filling of TiO, nanotubes
with metals, including Ag, Cu, Au, and Pt,
was achieved by defect-sealing treatment
at the bottom of the nanotubes, followed
by metal deposition using nuclei forma-
tion/coalescence. The resulting short-cir-
cuit-free interdigitated electrode configu-

010] ——————=— FRREEEE | rations can, for example, be used to
0 98 02 2 a8 10 fabricate memristive electrodes.
Potential (V)
H 7 N g4
" Pd(OAc), (0.1 equiv) -
PCy,-HBF, (0.2 equiv)
N =z 3 4
Rz_: o :_R4 Pl N R®
2 N CsOPiv (2.0 equiv) R o
R | " PhNEt, (2.0 equiv) N
R3 DMA, 140 °C R

23 examples, up to 97% yield

Palladium two step: Linear anilides were
converted into the title compounds in
good to excellent yields through a palla-
dium-catalyzed domino carbopalladation/
1,4-palladium shift sequence. The

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

C(sp?)-H activation involves a seven-
membered palladacycle, and is chemo-
selective in the presence of competitive
C(sp?)—H bonds. DMA = N,N-dimethyl-
acetamide, OPiv=pivalate.
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Two-in-one: Me,SiCF,Br is an efficient
difluorocarbene source and is compatible
with both neutral and aqueous basic
conditions. Bromide-ion-initiated [2+1]
cycloaddition with alkenes/alkynes and
hydroxide ion promoted a-addition with
(thio) phenols, (thio)alcohols, sulfinates,
heterocyclic amines, and H-phosphine
oxides give the corresponding gem-
difluorinated compounds with broad
functional-group tolerance.

[Cu,l,(PPh,) J+L
J 453K
DM .
‘ Slow 50 Rapid
N T L@ & cooling Colorless ~ cooling : l,(9)
0 ko solution k. >
5 N

Physisorption Thermodynamic Kinetic network Chemisorption

network yield 99%

yield 95%

A net gain: A kinetically assembled, but
thermally stable network is obtained using
the labile metal species [Cu,l,(PPh;),].
The network uniquely adsorbs |, by
chemisorption through I;~ formation. The

chemisorbed I, readily desorbs above
380 K owing to the dynamic motion of the
framework. A thermodynamically assem-
bled network physisorbs I,, which is an
exact fit for the channel.

1 R4 RS
:g\ﬁzs cat. [LCu—B(pin)] R ]
R 2 3
. (pin)B-B(pin) & R
R (pin)B
13 examples

Something solid to build on: 2-Boryl 1,3-
butadienes with various substitution pat-
terns were formed in good to high yields
in a copper-catalyzed borylation of a-
alkoxy allenes with bis(pinacolato)di-
boron (see scheme; Bn=benzyl, pin=

iriDOids

|

Wt

Angew. Chem. Int. Ed. 2013, 52, 12199 —12212

59-99% yield

pinacolate, L is an N-heterocyclic carbene
ligand). The products were found to be
useful intermediates for the synthesis of
cyclic vinyl boranes, o,f-unsaturated
ketones, and functionalized multisubsti-
tuted dienes.

Cousins you can count on: An iridoid-
inspired compound collection was syn-
thesized efficiently by the resolution of
cyclic enones in an asymmetric cyclo-
addition with azomethine ylides. The
collection contained novel potent inhib-
itors of the Wnt and Hedgehog signaling
pathways.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Synthetic Methods @

L. Li, F. Wang, C. Ni,

J. Hu* 12390-12394

Synthesis of gem-Difluorocyclo- @
propa(e)nes and O-, S-, N-, and
P-Difluoromethylated Compounds with
TMSCF,Br

Porous Coordination Networks

H. Kitagawa, H. Ohtsu,

M. Kawano* 12395-12399

Kinetic Assembly of a Thermally Stable 6\’2
Porous Coordination Network Based on

Labile Cul Units and the Visualization of I,
Sorption

Synthetic Methods

K. Semba, T. Fujihara, ). Terao,

Y. Tsuji* 12400-12403
Copper-Catalyzed Borylation of a-Alkoxy @
Allenes with Bis(pinacolato)diboron:

Efficient Synthesis of 2-Boryl 1,3-

Butadienes

Biology-Oriented Synthesis

H. Takayama, Z.-). Jia, L. Kremer,

J. O. Bauer, C. Strohmann, S. Ziegler,
A. P. Antonchick,*
H. Waldmann* 12404 -12408
Discovery of Inhibitors of the Wnt and
Hedgehog Signaling Pathways through
the Catalytic Enantioselective Synthesis of
an Iridoid-Inspired Compound Collection
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Cross-Coupling A nicked reaction: The title reaction of

terminal alkynes with non-activated sec-
J. Yi, X. Lu, Y.-Y. Sun, B. Xiao, ondary alkyl iodides and bromides was
LoLive — 12409-12413 accomplished for the first time. This

reaction provides a new and practical
Nickel-Catalyzed Sonogashira Reactions approach for the synthesis of substituted
of Non-activated Secondary Alkyl alkynes (see scheme; cod =cyclo-1,5-
Bromides and lodides octadiene).

catalyst = [Ni(cod),]

Iigand:/(ﬁ\(
D

\
N N

room
temperature

h A

52% yield

@ i Togni's reagent R i [
Rm)LNHTS CuCl, DMSO \fj\NHTs ©:l</o
C.Feng, T-P. Loh* ____ 12414-12417 80°C. Ny, 20 h CF, I\C i
3
Directing-Group-Assisted Copper- R=dllolkanl | Tegnisresgen
Catalyzed Olefinic Trifluoromethylation of  Assistance provided: The directing group  simple and tolerates a wide variety of
Electron-Deficient Alkenes in the title reaction not only activates the  functional groups, thus providing an
substrates but also allows the stereospe-  efficient method for the stereoselective
cific formation of cis-trifluoromethylated synthesis of (3-CF,-functionalized acryl-
products. The reaction is operationally amide derivatives.

O ) -

B(CgFs)3 (10 mol%) X\©\ R=iPr, Ph, pFCeHa
T. Mahdi, D. W. Stephan* 1241812421 ey S .
X‘@“N‘ R R 14 examples
@ Frustrated Lewis Pair Catalyzed R
Hydroamination of Terminal Alkynes Catalytic amounts of the Lewis acid a frustrated Lewis pair (FLP). The hydro-
B(C¢Fs); enable the hydroamination of amination can be followed by an FLP-
terminal alkynes by aryl amines to the catalyzed hydrogenation, resulting in

corresponding enamines. In accord with  a one-pot stepwise synthesis of amine
the results of stoichiometric reactions, the  derivatives.
mechanism of this reaction involves

Natural Product Synthesis

E. D. Styduhar, A. D. Huters, N. A. Weires, Bu,NF, air

N.K. Garg® — 12422-12425 CHACN, 23°C

Enantiospecific Total Synthesis of

N-Methylwelwitindolinone D Isonitrile
The total synthesis of N-methylwelwit- a double
indolinone D isonitrile (1) has been ach-  C-H functionalization event involving
ieved in 17 steps from a readily available  a keto oxindole substrate to introduce the
carvone derivative. The route features tetrahydrofuran ring of the natural prod-

uct.
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Redox-Neutral C—H Activation through N-N Bond Cleavage:
1
H Rh' catalysis R
L S . Rl—=—_pg? _ CsOAc, HOAc RENTN pe
|\ .NHAc DCE, 70 °C LA ~N
N 27 examples H
H yields up to 95% + no external oxidant
>2 g scale + mild reaction conditions
demonstrated . high functional group tolerance
+ complete regioselectivity

Fishing for complements! There is an
alternative to the useful Fischer indole
synthesis. The new method utilizes the
same retrosynthetic disconnection but is

based on a Rh'"-catalyzed directed C—H
activation step and a successive coupling
with alkynes.

0 (0]
1 Rl 1 robustness
TSNy lied
R2 N (6} [0} T R27?2 Z3 ity
+ alkenyl C-H activation + diverse substitution patterns 4 \5

+ aromatic C-H activation
+ various DGs: secondary,

+ excellent stereoselectivity
+ practical and scalable
tertiary, and Weinreb amide + excellent functional group tolerance

R5

[3]DendrAl(l)ene! A new synthesis of
[3]dendralenes is based on a Rh"'-
catalyzed alkenyl C—H activation and
coupling reaction with allenyl carbinol
carbonates (see scheme; DG =directing
group). A variety of [3]dendralenes with

Energ%‘

transfer
—_—

Energy transfer
efficiencies

A photocleavable energy-transfer dyad
was synthesized, characterized, and
applied to single-molecule fluorescence
microscopy. After photocleavage, a com-
bination of independent two-color single-
molecule tracking and analysis of single-

cIP sm%

&2
A

= g
v/cm

DFT

L
100
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Two-color tracking

L —

diverse substitution patterns are accessi-
ble with good efficiency. The reaction is
highly stereoselective and compatible
with different directing groups and
numerous functional groups.

Evolution of

distances %l‘
Diffusion

molecule energy-transfer efficiencies
allows the determination of the temporal
evolution of the relative distances
between both fragments from the nm to

the um scale. This gives access to a broad
range of diffusion coefficients.

Polarity controls the equilibrium con-
stants and free energies of contact ion
pairs (CIPs) and solvent-separated ion
pairs (SIPs) in mixtures of protic ionic
liquids and molecular solvents. The subtle
balance between the ionic species was
studied by far-infrared difference spectra
and related DFT-calculated properties for
solvents of low and high polarity and for
different solvent concentrations.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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D. Zhao, Z. Shi,
F. Glorius* 12426 -12429

Indole Synthesis by Rhodium(lIl)-
Catalyzed Hydrazine-Directed C—H
Activation: Redox-Neutral and Traceless
by N—N Bond Cleavage

C—H Activation

H. Wang, B. Beiring, D.-G. Yu,
K. D. Collins, F. Glorius* . 12430-12434

i)

G,

[3]Dendralene Synthesis: Rhodium(l11)-
Catalyzed Alkenyl C—H Activation and
Coupling Reaction with Allenyl Carbinol
Carbonate

Fluorescence Microscopy

M. Dill, M. C. Baier, S. Mecking,
D. Wsll* 12435-12438

Enhanced Accuracy of Single-Molecule
Diffusion Measurements with
a Photocleavable Energy-Transfer Dyad

]

K. Fumino, P. Stange, V. Fossog,
R. Hempelmann,
R. Ludwig* 12439-12442

Equilibrium of Contact and Solvent-
Separated lon Pairs in Mixtures of Protic
lonic Liquids and Molecular Solvents
Controlled by Polarity
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Nanoparticle Synthesis Liquid ammonia on the nanoscale:

Ammonia-in-oil microemulsions are used

F. Gyger, P. Bockstaller, D. Gerthsen, to synthesize Bi, Re, CoN, and GaN
C. Feldmann* 12443 -12447 nanoparticles, which can be obtained
without further thermal treatment. These
Ammonia-in-Oil-Microemulsions and microemulsions are as reproducible and
Their Application simple as their water-in-oil conterparts,

with the exception of the required low
temperature of —40°C.

. =®=" A single psoralen cross-link completely
\NJ 365 400 nm liht blocks expression of a gene. An amino-
T. Stafforst,* |. M. Stadler 12448 -12451 O 1105_5 min 9 pyrene derivative has been found that
L) luminescence allows the efficient light-triggered activa-
Photoactivation of a Psoralen-Blocked > 00fold tion of cross-linked genes by UV or blue
Luciferase Gene by Blue Light 7 @ light. This paves the way to apply such

psoralen cross-links for the photocleava-

\} ble protection of nucleic acids.
9@

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