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Catalyzed, Light-Induced Cleavage of
DNA

Reviews

Synthetic Methods
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Regio- and Chemoselective Metalation of
Arenes and Heteroarenes Using Hindered
Metal Amide Bases
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Rapid advances in live-cell imaging have
now enabled direct observation of the
transcription of single nascent mRNA
molecules from an endogenous yeast
gene. A novel quantitative fluctuation
analysis of fluorescently labeled mRNA
revealed the kinetics of transcription ini-
tiation and the dynamics of elongation
and termination (see picture; GFP=
green fluorescent protein, PP7 is a bac-
teriophage coat protein, RNAPII =RNA
polymerase Il, TF =transcription factor).

B,, in a new light: The B, derivative
hydroxocobalamin can be used as an
efficient catalyst for light-induced strand
cleavage of DNA. The proposed radical
process involves hydroxy radicals and is

MEQMe

Me ll\l Me

1\ ZnCl-LiCl A\
OZN/Q\COZMS THF, ON" N

25 °C, 30 min

Valuable synthetic intermediates can be
obtained by quenching with various elec-
trophiles highly functionalized aryl-, hete-
roaryl-, and alkenylmetal compounds pre-
pared by direct C—H activation using
lithium chloride solubilized 2,2,6,6-tetra-

postage paid at Jamaica, NY 11431. US POST-
MASTER: send address changes to Angewandte
Chemie, Journal Customer Services, John

Wiley & Sons Inc., 350 Main St., Malden,

MA 02148-5020. Annual subscription price for
institutions: US$ 11.738/10.206 (valid for print
and electronic / print or electronic delivery); for

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

controlled by visible light (see scheme).
Such light-controlled radical reactions
promise to be particularly useful in intra-
cellular applications.

ZnClI-LiCl QBr

—_—
COzMe 59, cucN-2Licl O2N">o
72%

CO,Me

methylpiperidide bases, such as
TMPMgCI-LiCl, TMPZnCI-LiCl, or
TMP,Zn-2 LiCl, which tolerate a wide
range of functional groups. The scope and
limitations are given for each LiCl-solubi-
lized base.

individuals who are personal members of a
national chemical society prices are available
on request. Postage and handling charges
included. All prices are subject to local VAT/
sales tax.
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A matter of common sense: A common
recognition motif consisting of a nega-
tively charged group five to six bonds away
(red) from the (thio)ester functionality
(green) and a positively charged tail group
ten to twelve bonds away (blue) was
identified in two native acyl protein thio-
esterase 1 (APTT1) substrates (see pic-
ture). This similarity led to the design of
potent inhibitors of the Ras-depalmit-
oylating enzyme APT1.

Finding the target: Activity-based proteo-
mic profiling probes based on the depal-
mitoylation inhibitors palmostatin B and
M (see picture) have been synthesized
and were found to target acyl protein
thioesterase 1 (APT1) and 2 (APT2) in
cells.

AL
wild type ~ mutant

Angew. Chem. Int. Ed. 2011, 50, 9763-9775

Integration by parts: Advanced informa-
tion processing at the molecular level
requires integrated logic gates, which has
to date been possible only virtually. Now,
two independently working AND molec-
ular logic gates are brought together by
“click” chemistry to form integrated logic
gates which respond exactly as predicted
from such an integration scheme (see
picture, EET =excitation energy transfer).

Probe Control

1. Cell treatment

s 2. Click reaction

3. Pull-down
—_—

- N,

Cellular
inhibitor
targets

1

APT1 derived
probes

Proteomic analysis,
target identification

What makes a fungus blush? The deletion
of a gene that is required for global protein
N-acetylation triggers the production of
unprecedented metabolites in Aspergillus
nidulans. The pronounced red pigmenta-
tion of the engineered mutant is caused
by pheofungins (benzothiazinone chro-
mophores, see scheme), the biogenesis of
which is strikingly similar to those of
pheomelanins found in red bird feathers
and hair of Celtic origin.
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Charging ahead: Separate values for the
simultaneous electronic and ionic con-
ductivity of a conjugated polymer con-
taining poly(3-hexylthiophene) and poly-
(ethylene oxide) (P3HT-PEO) were deter-
mined by using ac impedance and dc
techniques. P3HT-PEO was used as
binder, and transporter of electronic
charge and Li* ions in a LiFePO, cathode,
which was incorporated into solid-state
lithium batteries (see picture; TFSI=
bis(trifluoromethane sulfone)imide).

Dual action
Polymers

Double agents: Dual-action polymers are
able to sequester rapidly the marine
organism Vibrio harveyi from suspension,
while at the same time quenching bacte-
rial quorum sense (QS) signals (see
picture). The potency of the polymers is

Ar+ {Na(THF)g}

~aitNS

WWTHF

Mg\Bu

Ligand domin(o)ated: In contrast to the
straightforward deprotonation of benzo-
thiazole using Grignard reagents, treat-
ment of benzothiazole with 1 leads to a
novel type of activation. The initial mag-

[ Silicon

Carbon @ PINP
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discharge LiFePO,

" -
FePO, + Li" + e chErgs

Polymer

l/ electrolyte

Al current
collector
— -

Cathode

P3HT-PEO/LITFSI

Quorum Sense
N
N gy
A Honpsfow Y

assessed by cell aggregation experiments
and competitive binding assays against a
QS signal precursor, and their effect on
bacterial behavior is shown by means of
bioluminescence.

S
(THF)sNa: - -S__Na_ \\‘7©
N W%
Q"S Nllln.,..Mé‘ _) -'\N
7 N i
2 (THF),

nesiation initiates an unstoppable
domino reaction of C—C coupling, ring
opening, nucleophilic addition, and
deprotonation to give 2. THF =tetrahy-
drofuran.

Nanowire solar cells: Pt nanoparticle
(PtNP) decorated C/Si core/shell nano-
wire photoelectrochemical solar cells (see
picture) show high conversion efficiency
of 10.86 % and excellent stability in
aggressive electrolytes under 1-sun AM
1.5 G illumination. Superior device per-
formance is achieved by improved surface
passivation of the nanowires by carbon
coating and enhanced interfacial charge
transfer by PtNPs.
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Slip sliding away: Foldamers (see picture,
red) can function as modular stoppers to
regulate the slippage and de-slippage of
pseudorotaxanes and the switching
kinetics and metastability of bistable
rotaxanes. By simply changing the solvent
or the length of the hydrogen-bonded
foldamer, the lifetime of the metastable
co-conformation state can be increased
dramatically, from several minutes to as
long as several days.

PEG-linked ApA-biotin probe

Tied up: A PEG-linked biotin derivative of
marine macrolide aplyronine A (ApA; see
scheme) is shown to exhibit potent cyto-
toxicity and cause actin disassembly in
tumor cells. This method of introducing a

0T e

’_-_,-I-.

Metastable state

Stable state

o =0

PEG linker at the end of the aliphatic tail
should offer perspectives for developing
and using versatile actin-targeting molec-
ular probes. PEG = poly(ethylene glycol)

Au-Fe;04

as-synthesized
mixed-phase sample

Purifying heterodimers: Differential mag-
netic catch and release separation is used
to purify two important hybrid nanocrystal
systems, Au-Fe;O, and FePt-Fe;O,. The
purified samples have substantially dif-
ferent magnetic properties compared to

11-nm Fe;0,

hybrid particles

the as-synthesized materials: the mag-
netization values are more accurate and
magnetic polydispersity is identified in
morphologically similar hybrid nanoparti-
cles.

o
Pd(OAc), (10 mol %) oy OMe
K,S,04 (2.0 equiv) | o
1
CF3COOH (20.0 equiv)
25°C, 16 h R?
R2

Many steps make light work: Substituted
phenanthridinones can be obtained with
high regioselectivity and in very good
yields by palladium-catalyzed cyclization
reactions of N-methoxybenzamides with
arenes (see scheme). The reaction pro-

Angew. Chem. Int. Ed. 2011, 50, 9763-9775

ceeds through multiple oxidative C—H
activation and C—C/C—N formation steps
in one pot at room temperature, and thus
provides a simple method for generating
bioactive phenanthridinones.

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Y. Zhang, H.-J. Lu,* X.-K. Jiang,
Z.-T. Li* 9866 -9870

C]

Foldamer-Tuned Switching Kinetics and
Metastability of [2]Rotaxanes

Natural Products

M. Kita,* Y. Hirayama, M. Sugiyama,

H. Kigoshi* 9871-9874
Development of Highly Cytotoxic and @
Actin-Depolymerizing Biotin Derivatives

of Aplyronine A

Purifying Heterodimers @

J. S. Beveridge, M. R. Buck, . F. Bondi,
R. Misra, P. Schiffer, R. E. Schaak,*
M. E. Williams* 9875 -9879

Purification and Magnetic Interrogation of @
Hybrid Au-Fe;O, and FePt-Fe;0,
Nanoparticles

C—H Activation

J. Karthikeyan,
C.-H. Cheng* 9880-9883
Synthesis of Phenanthridinones from
N-Methoxybenzamides and Arenes by
Multiple Palladium-Catalyzed C—H
Activation Steps at Room Temperature

9767

www.angewandte.org


http://dx.doi.org/10.1002/anie.201104099
http://dx.doi.org/10.1002/anie.201103802
http://dx.doi.org/10.1002/anie.201104829
http://dx.doi.org/10.1002/anie.201104311
http://www.angewandte.org

Contents

C—H Amination

M. Ichinose, H. Suematsu, Y. Yasutomi,

Y. Nishioka, T. Uchida,

T. Katsuki* 9884 - 9887

@ Enantioselective Intramolecular Benzylic
C—H Bond Amination: Efficient Synthesis
of Optically Active Benzosultams
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'Salen’ along: The iridium(lll)—salen
complex 1 efficiently catalyzes the title
reaction of 2-ethylbenzenesulfonyl azides  lectivity; the regioselectivity depends

to give five-membered sultams with high  upon the substrate and the catalyst used.
enantioselectivity. Other 2-alkyl-sub-

Wrestling with SUMO: The chemical
conjugation of proteins with small ubig-
uitin-like modifiers (SUMO) can be ach-
ieved by a copper(l)-catalyzed cycloaddi-  ypiquitin
tion and unnatural amino acid mutagen-
esis (see scheme). This approach over-
comes previous restrictions related to the
primary sequence of proteins and cou-
pling conditions. Moreover, biochemical
data suggests that this triazole linkage protein
presents the modifier in a proper distance

and orientation relative to the target

protein.

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

up to 93 % ee
(a sole product)

R'=H, alkyl or EWG (Br, NO,, CO,Me) or EDG (OMe, NMe,)

stitued substrates lead to five- and six-
membered sultams with high enantiose-

EDG =electron-donating group.

L
SUmo/ protein

“click”

o wgef ® T Stuck together: Adenine/carbon nanotube
- Q . hybrids trigger the formation of con-

A N R v trolled-size catalytic silver nanoparticles
2 == =g ¢ on the nanotube surface (see picture). The
5 NH{N\’N' - catalytic efficiency of the resulting species
oF. 3 3 Q was assessed in the oxidation of 2-meth-
' H2N i3 ylhydroquinone to its corresponding ben-

R E \ N/> zoquinone, with complete recovery and

N

without loss of activity of the catalyst.

H = - /<
N\/\O/\,O\/\N e} &
o H : -~

&)
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Composite Nanocrystals

M. Sindoro, Y. Feng, S. Xing, H. Li, J. Xu,
H. Hu, C. Liu, Y. Wang, H. Zhang, Z. Shen,

Au @ Seed ;
Perylene 3 Crystal Growth l

PANI ‘ Encapsulation

b H.Chen* ______ 9898-9902
SDS § Perylene Releas Triple-Layer (Au@Perylene) @Polyaniline ~ (3)
- Nanocomposite: Unconventional Growth
of Faceted Organic Nanocrystals on
Unconventional crystal growth: Core/ lene is released in the presence of sodium  Polycrystalline Au
shell nanocrystals were obtained by dodecyl sulfate (SDS) micelles (see sche-

growth of a dominant single-crystalline matic). The TEM images show (Au@per-
phase of perylene over polycrystalline Au  ylene) @PANI nanocomposites before
nanoparticle seeds and isolated by coat-  and after complete release of perylene
ing with polyaniline (PANI) shells. Pery- leaving Au@PANI (inset).

Manganese at work: Carbonyl bipyridyl
complexes based on manganese, a non-

[Mn(L)(CO)sBr] ‘ co noblz abundant and inexpgensive metal, M. Bourrez, F. Molton,

L= bipyridy! "ga:dsHZO have been proved to be excellent molec- S. Chardon-Noblat,*

ular catalysts for the selective electro- A. Deronziers _________ 9903 -9906
chemical reduction of CO, to CO under
mild conditions. Another advantage of [Mn (bipyridyl) (CO);Br]: An Abundant )
manganese complexes over rhenium Metal Carbonyl Complex as Efficient

complexes is that these catalysts operate  Electrocatalyst for CO, Reduction
at markedly less overpotential (0.40 V

gain).

No-contact rule: The title method is ultra-
sensitive, high-throughput (4 samples per
second), easily multiplexed, and is com-
patible with serum, urine, and concen-
trated salt solutions. Other features of this
method, which avoids physical contact

between the electrode and the solvent Pulsed dcx

High-Throughput Mass Spectrometry

G. Huang, G. Li,
R.G.Cooks* _—__ 9907-9910

Induced Nanoelectrospray lonization for @j
Matrix-Tolerant and High-Throughput

(see picture), include sample economy 3KV, 50 Hz - Mass Spectrometry
and the ability to produce both positive L o
and negative-ion spectra in one cycle. Mass

spectrometer

\T/o Tailor-made emulsion: A CO,-in-ionic- lonic Liquids
0.\\ //.0 beks . liquid microemulsion was produced for
:;'{/ \\_.: ‘ : : e L the iirst time”. The COz-swollgn mice!les J. Zhang,* B. Han,* ). Li, Y. Zhao,
i\. —e, o are “tunable” because the micellar size G. Yang 9911-9915
O stiolen Picalle C sl can be easily adjusted b.y changmg the o o
— pressure of CO,. The microemulsion has  Carbon Dioxide in lonic Liquid (im)
\L» % potential applications in materials syn- Microemulsions

thesis, chemical reactions, and extraction.
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lonic bond or hydrogen bridge? Bronsted
proton transfer to nitrogen acceptors in
organic crystals causes strong N1s core-
level binding energy shifts. A study of 15
organic cocrystal and salt systems shows
that standard X-ray photoelectron spec-
troscopy (XPS) can be used as a comple-
mentary method to X-ray crystallography
for distinguishing proton transfer from H-
bonding in organic condensed matter
(see picture).

(R)-DTBM-SEGPHOS(AuCI),
(3 mol%)

AgBF, (6 mol%)

A(\/\/

NHMbs CH,Cly, RT, 24h

without (=)-menthol
with (-=)-menthol (2 equiv)

Alcohol is key: Regio- and enantioselec-
tive hydroamination of 1,3-dienes has
been achieved with the dinuclear catalyst
(R)-DTBM-SEGPHOS. The rate and
selectivity of the reaction are enhanced by

The hedgehog molecule: A simple ethynyl
dithiocarbamate [Ar—C=C—S—C(S)NR,] is
able to cleave a broad range of enthalpi-
cally strong o bonds and to activate
carbon dioxide and elemental sulfur (see
picture). Depending on the substrate, the

Dol . D
v, P

N Xt 2N *

Mbs I\N/Ibs ®

18% (35% ee)
13%

(2X)
P—Au—CI)*
0% Menthyl

82% (95% ee)

alcohol additives like menthol, which
coordinates the cationic gold(l) to gener-
ate a Brgnsted acid that can participate in
catalysis. Mbs = p-methoxybenzenesul-
fonyl.

bond activation process involves either
the existence of an equilibrium with the
nonobservable mesoionic carbene isomer
or the cooperation of the nucleophilic
carbon—carbon triple bond and the elec-
trophilic CS carbon atom.

o o
. Pd catalyst OR'
Rt | + <20 : . R
direct cross-coupling
0} o}
quinones  vinyl ethers 20 examples
up to 94% yield

Ring the changes: The direct cross-cou-
pling of electron-deficient 1,4-benzoqui-
none or its derivatives with electron-rich
alkyl vinyl ethers proceeds in a tandem
manner to produce substituted benzene
rings with good selectivity and in good to
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excellent yields (see scheme). The reac-
tion has the potential for the rapid syn-
thesis of diverse substituted benzene
rings as it is not limited by substituent
effects.
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bismurrayaquinone A

Ironing it out: Oxoiron(IV) porphyrin
mt-cation radical complexes (see figure)
serve as models for the oxidation of CI~
into an active chlorinating reagent that
chlorinates various organic compounds.
Evidence suggests that Cl~ is oxidized to
Cl, via CI". The mechanism involving either
direct electron transfer or iron(l1l) hypo-
chlorite formation, and then homolysis of
the CI—O bond is discussed.

COOLi

By design: A carbanion-mediated cycliza-
tion reaction cascade serves as the key
final step in the total synthesis of a novel

X 1
SN HO_ _R' [(allylPdClI),], 1
"

P R2
R'= alkyl
R2= alkyl, H

Forging a bond: An efficient, general
palladium catalyst for C—O bond-forming
reactions of secondary and primary alco-
hols with a range of aryl halides has been
developed using the ligand 1. Heteroaryl
halides, and for the first time, electron-
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_—
Cs,CO3, toluene

Lost in rotation: The concise strategy of
the first enantioselective total synthesis of
bismurrayaquinone A utilized traceless
stereochemical exchange to form an
enantioenriched biphenyl core that was
elaborated in a bidirectional manner to
the natural product. Observed racemiza-
tion on an unsuccessful initial route
prompted studies into the configurational
stability of bismurrayaquinone A and
related biquinones.

Homolysis

Cl-— o-C | » cl-—> Cl,

|
Fell

oxylipin, which features a strained
bicyclo[1.1.0]butane conjugated to a labile
vinyl epoxide.

OMe
1
N OYR Me PBu,
o P R2 iPr l iPr
1

iPr

rich aryl halides can be coupled with
secondary alcohols. A diverse set of sub-
strate combinations are possible with just
a single ligand, thus obviating the need to
survey multiple ligands.
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Two at a time: a,-Unsaturated iminium
ions can be generated by laser flash
photolysis of enaminophosphonium ions
(see scheme). The rate constants of their
reactions with nucleophiles provide the
first direct comparison of the electrophi-
licities of iminium ions derived from
MacMillan’s first- and second-generation
catalysts.

Getting into films: Semiconductor thin
films containing magnetic or plasmonic
metal nanoparticles are key materials for
the development of high-efficiency solar
cells, bright light-emitting diodes, and
new magnetoelectric devices. The catalyt-
ically driven chemical vapor deposition
offers a unique way to combine deposition
of the metallic nanoparticles with that of
functional oxides to produce such films
(see picture).

Toxoplasma gondii 1

Building blocks: A new, general synthetic
strategy, which allows the construction of
branched glycosylphosphatidylinositols

(GPIs), enables the synthesis of parasitic
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A highly active iron catalyst for the
hydrogenation of carbon dioxide and
bicarbonates works under remarkably low
pressures and achieves activities similar
to some of the best noble metal catalysts.
A mechanism is proposed involving the
direct attack of an iron trans-dihydride on
carbon dioxide, followed by ligand
exchange and dihydrogen coordination.

[

Product

Metal oxide matrix

Metal nanoparticles
-
P

universal building blocks

[¢]

glycolipid 1 from Toxoplasma gondii. In
addition, the structure is further con-
firmed by recognition of monoclonal
antibodies.
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COOH CuCl (10 mol%) OH o
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Two cats, two paths: Two novel domino
reactions starting from 6-hydroxy-2-alkyl-
2-alkynylcyclohexanones have been dis-
covered. While redox-neutral platinum
catalysis gives rise to furans through a
sequence of cyclization, 1,2-shift, and

Hop on, hop off: An iridium center
transfers a methyl group from pyridinium
to an aryl unit, using exclusively the
pyridine-bound methyl group as a mild
methylene source. The reaction also
involves cleavage of an unactivated

PtCl, (5 mol%)

iPrOH OHC/\/ﬁ/Ph
100 °C, toluene
Me
Grob fragmentation, oxidative copper
catalysis provides an entry to bicyclic 2,3-
dihydrofurans. Upon cyclization and oxi-

dation, an unusual benzilic acid rear-
rangement can take place in this case.

C(aryl)=H bond and nitrile solvent acti-

vation. The process is reminiscent of DNA
methylation and entails the formation of
two new C(sp?)—C(sp?) bonds within the
metal coordination sphere (see scheme).
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Splitting it up: Excellent agreement
between the experimental and the quan-
tum-chemically simulated Raman optical
activity (ROA) spectrum of (+)-poly (trityl
methacrylate) shows that the polymer
backbone adopts a left-handed helical

tetanus toxoid

A shot in the arm for cancer treatment:
Two MUC] tetanus toxoid vaccines were
synthesized and induced a strong
immune response in mice. The antibodies

Angew. Chem. Int. Ed. 2011, 50, 9763-9775
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conformation while the trityl side groups
display a left-handed propeller conforma-
tion. Thus ROA can be used to determine
the complete structure of synthetic chiral
polymers in solution.

elicited by the vaccines show a high
selectivity for the tumor cells in mammary
carcinoma tissues and also distinguish
between tumor tissues at different stages.
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2D Spontaneous Resolution Birds of a feather flock together: STM and

DFT studies provide the first example of
spontaneous chiral resolution of a heli-
cene on a surface. Racemic 6,13-dicya-
no[7]helicene forms fully segregated
domains of pure enantiomers (2D con-
glomerate) on Cu(111). The propensity of
the system to optimize intermolecular
CN---HC(Ar) hydrogen bonding and
CN---CN dipolar interactions translates
into chiral recognition with preferential
assembly of homochiral molecules.
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1 Self-Assembly and Two-Dimensional
Spontaneous Resolution of Cyano-
Functionalized [7]Helicenes on Cu(111)
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Tellurium Compounds Te for 10: A tricyclic Te;, molecule is
stabilized in an iridium complex (see
structure). Bonding analysis reveals
3-center—4-electron bonds in the linear Te,
fragment. The tellurium atoms act as 2-
electron donors to the transition-metal

atoms.

A. Glinther, M. Heise, F. R. Wagner,*
M. Ruck* 9987 -9990

(B) An Iridium-Stabilized, Formally
Uncharged Te;, Molecule with 3-Center—4-
Electron Bonding
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Corrigendum

Mgewandte ,

Rintemationaleaion . ChEMie

In this Communication, footnote [a] of Table 3 should read: “[a] Reaction conditions: 1  Fused Indolines by Palladium-Catalyzed
(0.2 mmol), [{Pd(n*-cinnamyl)Cl},] (0.005 mmol), NHC-HI (0.01 mmol), cesium piv-  Asymmetric C—C Coupling Involving an

alate (0.2 mmol), cesium carbonate (0.3 mmol), and mesitylene.”
Also, reference [3] should read as shown below.

Unactivated Methylene Group

M. Nakanishi, D. Katayev, C. Besnard,
E.P. Kindig® —_ 7438-7441

[3] a) An enantioselective (37 % ee) coupling between n-butylboronic acid and a CH; group in
2-propylpyridine was reported: B.-F. Shi, N. Maugel, Y.-H. Zhang, J.-Q. Yu, Angew. Chem. Angew. Chem. Int. Ed. 2011, 50
2008, 120, 4960-4964; Angew. Chem. Int. Ed. 2008, 47, 4882 —4886; b) for a palladium(0)-

catalyzed asymmetric (3-arylation of enantiotopic CH; groups at the [3-position of
carboxylic esters (55-70% yield, up to 54 % ee), see: A. Renaudat, L. Jean-Gerard, R.

DOI 10.1002/anie.201102639

Jazzar, C. E. Kefalidis, E. Clot, O. Baudoin, Angew. Chem. 2010, 122, 7419-7423; Angew.

Chem. Int. Ed. 2010, 49, 7261 -7265.
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