Angewandte
Contents

Angewandte

imemationatedition. CEIMIE

VI P The following Communications have been judged by at least two referees to be “very

important papers” and will be published online at www.angewandte.org soon:
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Sialyl Lewis*: A "Pre-organized Water Oligomer"? Silicon Nanowires as Photoelectrodes for Carbon Dioxide
Fixation

“... Major challenges in drug discovery may inspire
chemical biology research and by extension, organic
synthesis endeavors. Conversely, the outcomes of a chem-
ical biology investigation may fuel efforts in drug
discovery ..."

Read more in the Editorial by Herbert Waldmann.

“Looking back over my career, | would say that some
detours were worth it.

When | was eighteen | wanted to be a chemistry student,
however, first | had to spend one year in the army ...”
This and more about Frank Wurthner can be found on
page 6308.
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The universal bacterial signal molecule
autoinducer-2 (Al-2) is derived from 4,5-
dihydroxy-2,3-pentanedione (DPD). DPD
exists in a complex equilibrium between
multiple forms (see scheme), and NMR
spectroscopy has now been used to
establish that the extent of the structural
diversity displayed by DPD over a broad
pH range is even greater than previously
posited.

A p-doped conjugated cyclophane! The six
boron atoms of the bora-cyclophane (see
picture) recently reported by Chen and
Jikle team up to impart a set of unique
properties to this novel macrocycle. In
particular, this macrocycle undergoes six
consecutive reversible reductions to
afford the hexaanion. It also binds up to
six small nucleophilic anions, a process
that quenches the fluorescence of the ring
and changes its character to electron-rich.

More tools, please! The toolbox of syn-
thetic transformations that facilitate
chemistry at the interface with biology,
particularly in a pharmaceutical setting, is
still far from adequate. Heteromultifunc-
tional scaffolds (represented by the
pocket knife in the picture) suitable for
sequential “click” reactions have been
developed recently that may find signifi-
cant utility in the areas of chemical biology
and chemically enabled biotherapeutics.

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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Fascinating functional nanostructures are
formed in water by amphiphilic perylene
bisimide dyes through strong hydropho-
bic interactions. This Review describes the

Electrode

Shining light on Zeise: In a study of
Zeise's anion, [PtCl;(C,H,) ], and its
bromine and iodine analogues, electronic
structure information for each species,
derived from spectral features, is assigned
through calculations at the coupled clus-
ter level of theory. The calculations indi-
cate that the electron binding energies
decrease with halogen size and that there
is a synergistic 1* interaction between
C,H, and the PtX;~ anions.

Single-molecule magnets: A cyanide-
bridged hexanuclear complex showed

a thermal electron-transfer-coupled spin
transition centered at 220 K. Light irradi-
ation at low temperature (LT; HT =high
temperature) generated a metastable
state showing slow magnetic relaxation in
measurements of the alternating-current
magnetic susceptibility (x.; see picture).

Angew. Chem. Int. Ed. 2012, 51, 6287 - 6300

current developments in the self-assembly
of perylene bisimides in water to form
ni—m-stacked molecular aggregates.

Chemistry in flames: Dynamic electro-
chemistry in the gas phase is described by
considering the ionized medium of

a flame as an electrolyte (see picture).
This study opens up the possibility of
accessing redox reactions that are outside
the potential limits set by the solvent in
conventional liquid-phase electrochemis-
try.
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Amiloride

absorption ——
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Conductive tubes: Self-assembled nano-
tubes of a bacteriochlorophyll derivative
are reminiscent of natural chlorosomal
light-harvesting assemblies. After deposi-
tion on a substrate that consists of a non-
conductive silicon oxide surface (see
picture, brown) and contacting the chlorin
nanowires to a conductive polymer
(vellow), they show exceptional charge-
transport properties.

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

Playing six-a-side: Complex hexagonal
prism Cu, ,S-ZnS heteronanostructures
were synthesized by a colloidal route.
Cu,04S-ZnS, Cu,,S-ZnS-Cuy 4,S, and

Cu, 64,S-ZnS-Cu, 4,S-ZnS-Cu, 4,S structures
are formed with screw-, dumbbell-, and
sandwich-like shapes by using Cul and
[Zn(S,CNEt,),] as precursors in oleyl-
amine.

Firmly tied: The binding affinity of ami-
loride for an abasic (AP) site-containing
RNA duplex (see picture) is two orders of
magnitude superior to the affinity of the
corresponding AP site-containing DNA
duplex. The observed high binding affinity
for the RNA duplex arises from a favorable
enthalpy gain. The binding-induced fluo-
rescence response of amiloride is appli-
cable to microRNA detection.

Charged colloidal gold nanoparticles
(AuNPs) can be assembled and dis-
assembled in an aqueous solution in
response to temperature change and
display reversible thermoresponsive
tuning of plasmon coupling. The reversi-
ble tuning was made possible by manip-
ulating the electrostatic interaction
through the temperature-dependent zeta
potential of the charged AuNPs (see the
extinction spectra of a typical AuNP dis-
persion).
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Pentacene 1D wire or 2D disk 350 °C

Pentacene powder

325°C |

Down to the wire: Pentacene exhibits
crystal-plane-dependent photolumines-
cence (PL) activity, as demonstrated in
highly crystalline 1D wires and 2D disks,
which were selectively synthesized using
the vaporization—condensation—recrystal-

Getting rid of the tubes: An assessment of
the retention of functionalized multi-
walled carbon nanotubes (MWNTSs) in the
organs of mice was carried out using
single photon emission computed
tomography and quantitative scintigraphy
(see scheme). Increasing the degree of
functionalization on MWNTs enhanced
renal clearance, while lower functionali-
zation promoted reticuloendethelial
system accumulation.

Mechanical Stimulus

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

lization (VCR) process. Although penta-
cene 1D wires and 2D disks have identical
triclinic crystal structures, PL activity is
observed only from pentacene 1D wires
owing to the presence of “PL-active” (010)
planes.

HO,C HOC.,
HO2C N~y ~N

Take five: A unique quintuply bonded
dimolybdenum complex [Mo, (p-Li) {-
HC(N-2,6-Et,C¢Hs),}5] (see picture) was
synthesized and characterized. The Mo—
Mo interaction includes an unexpected
bridging Li* ion. Calculations indicate the
bridging Li* ion does not perturb the Mo—
Mo bond length (2.0612(4) A), but results
in a relatively small effective Mo—Mo
bond order of 3.67.

Color schemes: A mechanochromic
material composed of two types of pep-
tides bearing a pyrene group and rhod-
amine B moieties, respectively, displays
multiluminescent colors, such as blue,
green, and reddish in one sample (see
picture). The mechanochromic behavior
is based on a combined switching of
molecular assemblies and chemical
structure.
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Simple as ABC: Alkynyl borane cycloaddi-
tions can be substrate-directed to assem-
ble aromatic difluoroboranes within an
extremely mild and efficient reaction

Ti0,/0.1%
Ti0,/1%
2r05/0.1%
Zr0,/1%
ALOS0.1%
A0,/ %
catalytic

HO*@-NOZ + NaBH, microspheres HOONHZ

R ERRIEIE

Bacteriophage

Calcination

Bringing droplets to life: A cytoskeletal
protein (red dots, see scheme) is
expressed in artificial cells composed of
biocompatible polymersomes, which
encapsulate expression machinery and
amino acid building blocks. Release of the
expressed proteins can be triggered by

a negative osmotic shock.

Angew. Chem. Int. Ed. 2012, 51, 6287 - 6300

40 °C, 10 min
complete regiocontrol

manifold compared to that of traditional
methods (see scheme). The aromatic
boranes are readily transformed into

a range of useful products.

Catalytic microspheres: A general
approach is demonstrated for the facile
preparation of mesoporous metal oxide
microspheres loaded with noble metal
nanoparticles (see TEM image in the
picture). Among 18 oxide/noble metal
catalysts, TiO,/0.1 mol % Pd micro-
spheres showed the highest turnover
frequency in NaBH, reduction of 4-nitro-
phenol (see picture).

A useful virus: The synthesis of a new
family of mesoporous silica fibers is
reported. Monodisperse filamentous bac-
teriophages self-assembled into highly
ordered hexagonal lattices that were used
as templates for the formation of silica
nanostructures. Removal of the bacterio-
phage assembly through calcination led to
the formation of mesoporous silica fibers
with pore structures precisely defined by
the bacteriophage assembly (see picture).

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Saluting the sergeant: Phg-BTA (see
scheme) cooperatively self-assembles
into helical aggregates and shows unpre-
cedented racemization behavior in the
presence of base. In thermodynamically
controlled conditions, the addition of

a small amount of chiral auxiliary to this
mixture results in a deracemization reac-
tion and a final enantiomeric excess of
32%. A theoretical model is presented to
understand in detail the results obtained.

The whole picture: Carbon nanodots
labeled with two fluorescent dyes have
been developed as a tunable ratiometric
pH sensor to measure intracellular pH.
The nanosensor shows good biocompat-

Spectral fingerprints: Collision-induced
dissociation (CID) of protonated peptides
in the gas phase results in linear fragment
ions with a five-membered oxazolone ring
on their C-terminal side. Infrared spec-
troscopy confirms that smaller fragments
adopt oxazolone structures. Conversely, in
mid-sized and larger fragments an iso-
merization to “head-to-tail” macrocycles
is observed (see picture).

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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“Green” graphene: For the first time, the
covalent attachment of a light-harvesting
and electron-donating phthalocyanine to
the basal plane of few-layer graphene is
reported (see picture). Physicochemical
characterizations reveal an ultrafast
charge separation from the photoexcited
phthalocyanine to few-layer graphene fol-
lowed by a slower charge recombination.

ee (%)

10 20 30 40 50 60 70 80
t (days)

pH —

Intracellular pH calibration

ibility and cellular dispersibility. Quanti-
tative determinations on intact Hela cells
and pH fluctuations associated with oxi-
dative stress were performed.
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Remote transmission: In the presence of
chiral amines, 2,4-dienones are activated
toward the attack of a nucleophile at the
O position, a mode of activation that is

termed vinylogous iminium ion catalysis.
Specifically, the 1,6 addition of alkyl thiols

Fiber-ZnO NW hybrid

( Yeast \\‘\
e\, solution )

PMMA ring)\

Nafion film
—_—

An integrated system consisting of

a carbon fiber—-ZnO hybrid nanowire
(NW) multicolor photodetector is driven
by a microbial fuel cell (see picture;
PMMA = poly(methyl methacrylate), E=

It goes both ways: A thiol-reactive cross-
linker based on a bridged azobenzene
derivative permits photoreversible control
of peptide conformation on irradiation
with violet (407 nm) and green (500—
550 nm) light (see picture) through iso-
merization of the cross-linker. The large
separation of the absorbance bands of the
cis (yellow) and trans (red) isomers ena-
bles complete bidirectional photoswitch-

ing.

Angew. Chem. Int. Ed. 2012, 51, 6287 - 6300

to B-substituted cyclic dienones was cat-
alyzed by a cinchona-based primary
amine; the reaction was highly stereose-
lective and displayed high selectivity for
reaction at the d position.

Substrate

electrode). The self-powered photodetec-
tor can detect at light levels of as little as
nWcm~2 intensity with a responsivity of
more than 300 AW~

Meet at the border: Assembly of the water-
soluble cobalt tetrakis (N-methylpyridi-
nium-4-yl)porphyrin [CoTMPyP]** at soft
interfaces is enhanced and stabilized by
its interfacial interaction with the lipo-
philic anion (C¢Fs)4B~. The supramolec-
ular structure thus formed (see picture)
provides excellent catalytic activity in the
four-electron reduction of oxygen.

b ]
b
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New sensation: A resistance-based bio-
sensor uses gold-coated magnetic nano-
particles (Au@MNPs) functionalized with
the antibiotic enrofloxin (see picture;
purple), which bind to anti-enrofloxin as

Pure shift covariance

3QF COSsY CT-3QF COSsY

o/ ppm (F;)

6/ ppm (F,) o/ ppm (F;)

DNA polymerase

, )

Silver turns up the A—C: In the presence of
Ag' ions, a DNA polymerase incorporated
deoxyadenosine (from dATP) at the site
opposite cytosine in the template strand
to afford the full-length product (see

/R‘u:CI
R2 0 1 ID/Ts—N ;\\NH R2
mol
EtsN / HCO,H

dATP

analyte (blue). The Au@MNPs can be
magnetically assembled between electro-
des, and the measured resistance R is

a function of analyte concentration.

An increase in the resolving power in 2D
NMR spectra is obtained by collapsing 2D
signals with multiplet structure into 2D
singlets. This resolution gain is achieved
by combining 2D experiments with pure
shift techniques and covariance process-
ing (see picture). The method should be
of value in both manual and automated
structure determination.

scheme), meaning that DNA polymerases
prefer a C-Ag'-A base pair to the more
thermodynamically stable C-Ag'-C base
pair.

suprafacial 1,3-hydrogen t'ansfe,-

OH R?2 O

Fac)\/LW 1 mol% [RUCI,(PPhy)s] FacMw

toluene, Cs,CO3

High enantioselectivity

Transfer news: A synthetic approach to
chiral B-CF;-substituted saturated car-
bonyl compounds has been developed in
which ruthenium complexes efficiently
catalyze the redox isomerization of CF;-

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

[ High enantiospecificity ]

bearing allylic alcohols by an intramolec-
ular suprafacial enantiospecific 1,3-hydro-
gen transfer (see scheme). This method
was used for the enantioselective syn-
thesis of (S)-CF;-citronellol.
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2 1
R20,8., .R' __

R—==

Br +

single isomer

Bromine as a double agent: The bromine
atom in 1-bromo-1-alkynes works as an
electron-withdrawing group to effect the
nucleophilic addition of sulfonamides. It

Equal-opportunity dissolver: By attaching
polyethylene glycol at its 5" end, DNA
(PEG-DNA) can be solubilized in various
organic solvents and was shown to form
G-quadruplexes by CD spectroscopy. A
complex containing iron(lll) protopor-
phyrin IX (hemin) and G-quadruplex-
forming PEG-DNA catalyzed an oxidative
reaction in methanol (see scheme).

L* (5 mol%)
Et,Zn (10 mol%)

T,
THF/EtCN (0.08 M)
RT, 16 h

A dinuclear zinc—ProPhenol catalyst ena-
bles highly enantioselective nitro-Michael
reactions with oxazol-4(5H)-ones as
nucleophilic substrates (see scheme,
Nap = 2-naphthyl). This work highlights

The key steps in the synthesis of clavu-
lactone are formation of an enantiopure
cyclopentane precursor by epoxide rear-
rangement and intramolecular carbonyl—
ene reaction, construction of the 3,4-
dihydro-2H-pyran ring by intermolecular
hetero-Diels—Alder reaction, closure of the
eleven-membered ring, and finally gener-
ation of the lactone functionality by
chemoselective allylic C(sp®)—H oxida-
tion.

Angew. Chem. Int. Ed. 2012, 51, 6287 - 6300

2 1 CIs
R OQS\ .R )
N

N R/l\/Br

R'=Ar XN
—
N

R
indoles (X = R2SO, or H)

R? = Ar

1,2-benzothiazine 1,1-dioxide

again plays a pivotal role in the palladium-
catalyzed cyclization of the resultant (2)-
2-(sulfonylamino)-1-bromoalkenes into
nitrogen heterocycles (see scheme).

the utility of the ProPhenol family of
ligands. The modular nature of these
ligands proved crucial in the optimization
of reaction conditions to achieve excellent
stereoselectivities.

oxa-Diels—Alder

3
S} reaction

oxidation

H “\\O H fMe conjugated

Me addition
ene reaction \ o
S\2
alkylation

epoxide
rearrangement

clavulactone

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

Angewandte

imemationatedition. CEIMIE

Heterocycles

M. Yamagishi, K. Nishigai, A. Ishii,
T. Hata, H. Urabe* 6471-6474

Facile Preparation of Indoles and
1,2-Benzothiazine 1,1-Dioxides:
Nucleophilic Addition of Sulfonamides
to Bromoacetylenes and Subsequent
Palladium-Catalyzed Cyclization

PEG-DNAzymes

H. Abe,* N. Abe, A. Shibata, K. Ito,
Y. Tanaka, M. Ito, H. Saneyoshi, S. Shuto,
Y. lto* 6475-6479

Structure Formation and Catalytic Activity
of DNA Dissolved in Organic Solvents

Asymmetric Catalysis

B. M. Trost,* K. Hirano ——__ 6480-6483
Highly Stereoselective Synthesis of
a-Alkyl-a-Hydroxycarboxylic Acid

Derivatives Catalyzed by a Dinuclear Zinc
Complex

Natural Product Synthesis

Z.-Y. Yang, H.-Z. Liao, K. Sheng,
Y.-F. Chen, Z.-). Yao* 6484 — 6487

Enantioselective Total Synthesis of Marine
Diterpenoid Clavulactone

6297

www.angewandte.org


http://dx.doi.org/10.1002/anie.201201024
http://dx.doi.org/10.1002/anie.201201111
http://dx.doi.org/10.1002/anie.201201116
http://dx.doi.org/10.1002/anie.201201369
http://www.angewandte.org

Angewandte

Contents

C—H Functionalization

R. T. Gephart Ill, D. L. Huang,
M. ). B. Aguila, G. Schmidt, A. Shahu,
T. H. Warren* 6488 —6492

Catalytic C—H Amination with Aromatic
Amines

Synthetic Methods

Y.-F. Chen, M. Chen,
Y.-H. Liu* 6493 - 6497
Gold-Catalyzed Cascade Cyclizations of
1,6-Diynyl Carbonates to
Benzolb]fluorenes Involving Arylation of
Oxocarbenium lon Intermediates and
Decarboxylative Etherification

Thermal Transport Materials

W.-L. Song, P. Wang, L. Cao, A. Anderson,
M. J. Meziani, A. ). Farr,
Y.-P. Sun* 6498 — 6501
Polymer/Boron Nitride Nanocomposite
Materials for Superior Thermal Transport
Performance

Protein Modifications

|

M. Lo Conte, K. S. Carroll* _ 6502—-6505

Chemoselective Ligation of Sulfinic Acids
with Aryl-Nitroso Compounds

6298

www.angewandte.org

1.2 equiv
tBuOOtBu H
1 mol% cat. !
HoNAr + RH — =~ _N__
—2tBuOH _ R™ “Ar
33 examples

up to 97% yield

Aniline joins the club: A (-diketiminato
copper(l) catalyst enables C—H amination
of anilines employing low catalyst load-
ings to preclude oxidation to the diazene
ArN=NAr (see scheme). Electron-poor

OR1

>:o

|
catalyst O ( R?
\
/

3,3-rearrangement
[cyclization

arylation

Rearranged: The described gold-catalyzed
cycloisomerizations give access to highly
substituted benzo[b]fluorenes under mild
reaction conditions (see scheme). Exper-
imental results indicate that the in situ

formed oxocarbenium ion intermediates,

Boron nitride nanosheets were dispersed
in polymers to give composite films with
excellent thermal transport performances
approaching the record values found in

polymer/graphene nanocomposites. Sim-

Making a comeback: The inefficient con-
densation of sulfinic acid and aryl nitroso
compounds has been transformed into
a chemoselective process that converts
sulfinic acid into stable cyclic sulfonamide

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

Mechanical
Stretching

‘\4

anilines are particularly resistant towards
diazene formation and participate in the
amination of strong and unactivated C—H
bonds. N-alkyl anilines also take part in
C—H amination.

B 1" sbFe
fBu~p- Au—NCMe

catalyst

R'Q ge

O

co2

decarboxylative etherification

derived from gold-catalyzed 3,3-rear-
rangement and 6-endo-dig cyclization,
undergo intramolecular arylation and
subsequent decarboxylative etherification
to furnish the final ether products.

Nanosheets Aligned

ilarly high performance at lower BN load-
ings was achieved by aligning the nano-
sheets in poly(vinyl alcohol) matrix by
simple mechanical stretching (see
picture).

analogues (see scheme). This ligation
proceeds rapidly under aqueous condi-
tions in high yield, and lays the ground-
work for the development of sulfinic acid
detection methods in biological systems.
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Doped nanocrystals of NaYF, and NaGdF,
are currently studied as upconversion
luminescence markers and magnetic res-
onance imaging contrast agents. An EPR
investigation on the growth mechanism of
NaYF,:Gd and NaGdF, nanocrystals
showed that these nanomaterials grow in
the standard oleic acid-based reaction
medium by a dissolution/recrystallization
mechanism and not by the aggregation or
oriented attachment of smaller particles.

X¢N\ 1) silylation ¢N\

| , N=H ——— > | , N—CF,
X3/~ X3/~

R/J 2) o—1—CF, F{/‘/

X=N, CR' up to 87% yield

+ additives

Eraserhead: Stem cells seem to erase
epigenetic information by decarboxylation
of the newly discovered epigenetic base 5-
carboxycytosine (caC; see picture). This
reaction is likely to involve a nucleophilic
attack of the C5—C6 double bond.

Rigid threads: Lacewings protect their
eggs from predators by laying them on
small stalks (see picture). The stalks have
good mechanical properties and, unlike
most other silks, a cross 8 structure. An
artificial egg stalk was produced using

a designed recombinant variant of

a sequenced lacewing egg stalk protein,
and it attained 90 % of the tensile strength
of a natural egg stalk.
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Precursor
particles

99%NaYF,:
1%NaGdF,

NaYF,:1%Gd

Hot Injection

particles

Effective CF, transfer: Various electron-
rich nitrogen heterocycles (pyrazoles, tri-
azoles, and tetrazoles) can be directly
N-trifluoromethylated by a hypervalent
iodine reagent in an efficient manner. The
optimized procedure, which includes an
in situ silylation of the substrate followed
by an acid-catalyzed CF; transfer, provides
ready access to a series of new and
previously challenging or inaccessible
NCF; compounds.

o5 cs
;ig—ﬂﬂz -_:.’ u;j‘st:w N;/_,}—NN‘
o o o
mC caC dc
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Herbicidin C and Aureonuclemycin COOMe
through Late-Stage Glycosylation
Better late than never! Two herbicidins, several reagent-controlled stereoselective
members of an important family of transformations and a surprisingly facile

nucleoside antibiotics, have been synthe-  and highly diastereoselective late-stage
sized for the first time. The route integra-  N-glycosylation.
tes a stereoselective C-glycosylation with

+
@ A &" A homopolyatomic phosphorus cation [Pg]*
T. Kéchner, T. A. Engesser, H. Scherer, k// [P.NOJ" ﬂ was prepared using a combination of the

D. A. Plattner, A. Steffani, . . oxidant [NOJ* and weakly coordinating
I Krossing* —________ §529-6531 = - W anion, [A{OC(CF3)}.] . [P]* consists of

‘ [NOr CWC' Pl two Py cages linked by a phosphonium
[P]F[AI(ORF) ], the Salt of i BJ”{ A A atom to give a Dyy-symmetric Zintl cluster.

a Homopolyatomic Phosphorus Cation NMR (see picture), Raman, and IR spec-
troscopy, mass spectrometry, and quan-

Positive at last: The first condensed-phase

100 50 0 -50 -100 -150 -200

o/ ppm
\“% . tum-chemical calculations confirmed the
‘ Inside Cover structure.
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