
Cross-Coupling
In their Communication on page 9502 ff. , M. G.
Organ et al. describe the cross-coupling of five-
membered-ring heterocycles with secondary alkyl
zinc reagents in the presence of the new precatalysts
Pd-PEPPSI-IPentCl and Pd-PEPPSI-IHeptCl.

Photocatalysis
The selective room-temperature conversion of for-

mic acid into either hydrogen or carbon monoxide
is described by E. Reisner et al. in their Commu-
nication on page 9627 ff. The reaction is catalyzed
by inexpensive CdS nanocrystals under irradiation
with visible light.

Lithium-Ion Batteries
In their Communication on page 9663 ff. , K. Kang
et al. report a rechargeable Li–SO2 battery with an
energy efficiency that is significantly better than that
of the Li–O2 system.
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… that undergo controlled photoinduced structural change (PSC) and exhibit
tunable dual emission are reported by B. Ma, C. Huang, and co-workers in their
Communication on page 9591 ff. The precise control of the PSC processes and the
dual emission is achieved by molecular engineering of the potential energy surface
of the excited state.
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“I advise my students to work hard and not to accept
mediocrity.
Chemistry is fun because you can make a career out of your
favorite hobby. . . .”
This and more about Ross A. Widenhoefer can be
found on page 9446.
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The combined efforts of German and
Chinese scientists applying solid-state
NMR spectroscopy, DFT calculations, and
chemical modeling provided experimental
proof of the tert-butyl cation as a reaction
intermediate in the butene/isobutene
conversion on acidic zeolites.

On a charge : Currently, considerable
demand exists for rechargeable batteries
with both high energy density and low
manufacturing cost, for use in mobile
electronic devices and electric vehicles.
Rapid charging is also a highly desirable
criterion. Various recent approaches to
realizing these requirements are pre-
sented.

Silicon talks : Owing to the development
of methods for the site- and stereoselec-
tive functionalization of hydroxy groups,
silyl ether formation has evolved from
being a simple reaction for functional-

group protection into a powerful enantio-
selective process. This Minireview high-
lights recent findings in the emerging field
of enantioselective alcohol silylation.
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http://dx.doi.org/10.1002/anie.201504466
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Cross-Coupling

B. Atwater, N. Chandrasoma, D. Mitchell,
M. J. Rodriguez, M. Pompeo,
R. D. J. Froese,
M. G. Organ* 9502 – 9506

The Selective Cross-Coupling of
Secondary Alkyl Zinc Reagents to Five-
Membered-Ring Heterocycles Using
Pd-PEPPSI-IHeptCl

Cross-Coupling

S. Sharif, R. P. Rucker, N. Chandrasoma,
D. Mitchell, M. J. Rodriguez,
R. D. J. Froese,
M. G. Organ* 9507 – 9511

Selective Monoarylation of Primary
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Where the great plains begin : Planar
hypercoordinate chemistry has emerged
as an exciting field with the discovery of
unique molecules with unusual bonding
configurations. Starting with planar tet-
ragonal carbon, molecules of increasing
complexity and hypercoordinate bond

numbers from four up to ten have been
predicted, and some have been synthe-
sized. This Review covers the evolution
and rapid growth of the field of planar
hypercoordinate chemistry over the last
four and a half decades.

A wide variety of five-membered-ring
heterocycles were successfully cross-cou-
pled to secondary alkyl zinc reagents with
the new precatalyst Pd-PEPPSI-IHeptCl,
which features a bulky N-heterocyclic

carbene ligand. This catalyst suppresses
migratory-insertion (rearrangement)
pathways, and the desired products are
thus formed with high selectivity.

PEPPSI hits the spot : A single set of
reaction conditions for the palladium-
catalyzed amination of a wide variety of
(hetero)aryl halides using primary alkyl
amines has been developed. By combin-
ing the exceptionally high reactivity of the

Pd-PEPPSI-IPentCl with the sodium salt of
BHT (BHT = 2,6-di-tert-butyl-hydroxyto-
luene), both six- and five-membered (het-
ero)aryl halides undergo efficient and
selective monoamination.
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Direct Synthesis of Chiral Allenoates from
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Organocatalysis

B. Soltanzadeh, A. Jaganathan,
R. J. Staples, B. Borhan* 9517 – 9522

Highly Stereoselective Intermolecular
Haloetherification and Haloesterification
of Allyl Amides

Aromaticity

D. Yang, L. Wang, M. Kai, D. Li, X. Yao,
R. Wang* 9523 – 9527

Application of a C¢C Bond-Forming
Conjugate Addition Reaction in
Asymmetric Dearomatization of
b-Naphthols

Heterocycles

Z.-J. Fang, S.-C. Zheng, Z. Guo, J.-Y. Guo,
B. Tan,* X.-Y. Liu* 9528 – 9532

Asymmetric Synthesis of Axially Chiral
Isoquinolones: Nickel-Catalyzed
Denitrogenative Transannulation
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Salt down : The title reaction was achieved
using chiral cationic guanidinium salts
with copper(I) complexes. Optically active
2,4-disubstituted allenoates were gener-
ated under mild reaction conditions from

various a-diazoesters and 1-alkynes in
high yield and enantioselectivity. Control
experiments excluded the possibility of an
asymmetric isomerization.

A highly regioselective intermolecular
haloetherification that proceeds with
excellent enantioselectivity, catalyzed by
cinchona alkaloid dimers, is reported. The

regioselectivity is preserved for unbiased
alkyl substituted allyl amides with either E
or Z geometry. (DHQD)2PHAL = hydro-
quinidine 1,4-phthalazinediyl diether.

Aromatic or nonaromatic? The successful
development of the title reaction was
achieved for the first time. An in situ
generated magnesium catalyst was
employed to provide functionalized b-

naphthalenones, having a quaternary ste-
reocenter. The Z-configured C¢C double
bond in the products can be isomerized in
the presence of AlCl3. Bz = benzoyl,
CPME =cyclopentyl methyl ether.

Getting the axe : Reported is the first
enantioselective Ni0/bis(oxazoline)-cata-
lyzed asymmetric transannulation of
1,2,3-benzotriazin-4(3H)-ones with inter-
nal alkynes in an atroposelective manner

to form novel axially chiral isoquinolones.
DFT calculations show data for the pre-
ferred transition state in the annulation
step. The products show good cytotoxicity
against cancer cell lines.
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A. Nishimura, R. Martin* 9537 – 9541
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Diastereoselective Bond Formation
through Proximal C¢C Cleavage of
Benzocyclobutenones

Dihydrogen Activation
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A. Pfaltz* 9542 – 9545
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Activation Coupled with Catalytic Imine
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Ultrastable foams are made very simply by
adding NaCl or KCl to sodium dodecyl
sulfate. Below the Krafft boundary, bub-
bles with solid surfaces can be obtained,
which arrest foam ageing and lead to
foams that are stable indefinitely. They can
however be easily destroyed by heating.
This provides a means to cheap and
simple thermostimulable foams.

Mild and economical : The first catalytic
intermolecular bond formation through
proximal C1¢C2 cleavage of benzocyclo-
butenones without prior carbonyl activa-
tion or employing noble metals is de-

scribed. The reaction operates at room
temperature and is characterized by
excellent chemo-, regio- and diastereose-
lectivities, providing access to complex
carbocyclic skeletons.

Deprotonation of pyridinium salt 1 (R =

2,6-Me2C6H3) produces pyridylidene 2,
which reacts with H2 to give dihydropyr-
idine 3. This H2 activation process can be
combined with hydride transfer from the
dihydropyridine to an imine in a catalytic
process. Treatment of imine 4 with 1
(5–20 mol %) and LiN(SiMe3)2 (0.3–
1.0 equiv) under hydrogen atmosphere
(50 bar) resulted in high conversion into
the corresponding amine.

Resurrecting b-lactams : A gold-catalyzed
desilylative cyclization was developed to
construct bridged tetracyclic indolenines,
a common motif of natural indole alka-
loids. One cyclization product was dis-

covered to selectively potentiate b-lactam
antibiotics in methicillin-resistant S.
aureus (MRSA). IPr = 1,3-bis(2,6-diisopro-
pylphenyl)-imidazol-2-ylidene, TBS = tert-
butyldimethylsilyl.
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One carbon makes a difference : The
efficient and controlled formation of
poly(propylene oxide) (PPO) at a very low
catalyst loading of N-heterocyclic olefins
showcases the use of this group of highly
polarized alkenes as catalysts for organo-
polymerization. A strong structure–activ-
ity relationship is found, which is funda-
mentally different from the reactivity of
N-heterocyclic carbenes (TON = turnover
number, PDI = polydispersity index).

Biological electron hub: The CuA site of
cytochrome c oxidase is shown to switch
between electron pathways optimized for
reduction and oxidation, respectively,
through reversible modulation of the
energy gap separating alternative elec-
tronic ground states (su

* and pu ; see
picture). This behavior explains the effi-
ciency and directionality of the site in
cytochrome c oxidase.

Clusters last stand : Graphene has been
chemically modified and functionalized
with atomically designed Au9 clusters.
Aberration-corrected transmission elec-

tron microscopy has allowed individual
clusters, and their rotational motion, to be
imaged directly and correlated to image
simulation.

Expansion project : A series of rigid cyclic
amino acids were subjected to metal-free
condensation with 2-alkynyl benzaldehyde
to afford 1H-benzo[g]indoles,
tetrahydrobenzo[h]quinolines, and

naphtho[1,2-b]azepines. The reaction
demonstrates a broad substrate scope
and can deliver five-, six-, and seven-
membered heterocycles in good yields.
DMF = N,N-dimethylformamide.
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M. Hu, J.-H. Fan, Y. Liu, X.-H. Ouyang,
R.-J. Song, J.-H. Li* 9577 – 9580

Metal-Free Radical [2þ2þ1]
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Expanding Al’s horizons : A stable aluma-
cyclononatetraene 1 was obtained by the
reaction of the corresponding alumole
with 3-hexyne accompanied by the for-
mation of hexaethylbenzene. Deuterium-

labeling experiments and DFT calcula-
tions suggested that an alumacyclohep-
tatriene is the key intermediate (see
picture).

Knock your ’sox’ off : A palladium catalyst
promotes the cross-coupling of isoxazoles
with aryl iodides through the selective
C¢H bond activation at the 5-position of
the heteroaromatic compound. The use of

1,2-bis(diphenylphosphino)benzene as
the ligand and silver fluoride as the
activator was found to be crucial for this
direct arylation. FG = functional group.

An oxidative functionalization of two
C(sp3)¢H bonds adjacent to a same het-
eroatom for the [2þ2þ1] carbocyclization
with benzene-linked 1,n-enynes is pre-
sented. This method successfully pro-

ceeds using a radical mechanism and
provides straightforward access to a vari-
ety of fused five-membered carbocyclic
hydrocarbons. TBPB = tert-butyl per-
benzoate.

A fluoride–azide exchange enables the
preparation of the first molybdenum(VI)
and tungsten(VI) oxoazides MO2(N3)2

(M = Mo, W) from MO2F2 and Me3SiN3 as
very friction- and impact-sensitive solids.
The reactions of MO2(N3)2 with 2,2’-
bipyridine (bipy) and PPh4N3 afforded
(bipy)MO2(N3)2 and [PPh4]2[MO2(N3)4] ,
which were characterized by their X-ray
crystal structures.
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The insertion of CO into M¢R bonds is
a fundamental step in organometallic
chemistry but was unknown for boryl
(BR2) ligands; the reverse de-insertion of
CO from bora-acyl complexes is invariably

spontaneous. CO migratory insertion is
now demonstrated in cobalt boryl com-
plexes. Applications are shown in alkene
functionalization, a well-known reaction
for noble metals such as Rh or Pt.

Spread your wings and fly : A series of
butterfly-like phosphorescent binuclear
platinum complexes can undergo con-
trolled photoinduced structural change
(PSC) by Pt–Pt distance shortening and
exhibit tunable dual emission in the
steady state. The precise manipulation of
the PSC processes and the dual emission
is achieved by molecular engineering of
the excited-state potential energy surface.

Black colloidosomes : 3D hollow plas-
monic colloidosomes (see picture) com-
posed of hexagonal close-packed gold
nanospheres were self-assembled by
a new reverse water-in-1-butanol emulsion
system. These gold colloidosomes display
a strong plasmonic coupling effect with
broadband light absorption, show black
color intrinsically, and are therefore
denoted as black gold.

The cyclopropylation reaction shown in
the scheme proceeds by concerted oxida-
tive addition of the C¢I bond to palla-
dium. Notably, the relative configuration

on the three-membered rings is retained
in the products. Control experiments
confirm that radicals are not involved in
this reaction.
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YAlC belongs to a compound class with
prospects for thermoelectrics. It is a bor-
derline chemical species where aluminum
and carbon form a polymeric Zintl anion
that is related to but distinct from poly-
acetylene. The strong polarization of
carbon manifests itself in a heart-shaped
localization feature and points to a unique
kind of Al¢Al bonding.

A pathogen mimic, glycodendrimer-
coated latex beads with acid-labile linkers
(see picture; top left), allows interactions
with antigen-presenting molecules. The
beads (both covalently linked and with
acid-cleavable linkers) were efficiently
internalized by macrophages (blue).
Released sugars were presented to CD3++

T cells, leading to T-cell proliferation.
FITC = fluorescein isothiocyanate.

Small-molecule triggers are used to
reversibly control protein–ligand interac-
tions in giant vesicles (see picture; yellow
and blue pentagons denote NADH and
NAD++, respectively). The results show

that GUVs can mimic the ability of cells to
react to external stimuli by starting a sig-
naling event to induce a reversible struc-
tural change inside the vesicle.

A cell-permeable ATP analogue, ATP–
polyamine–biotin (APB), acts as a cosub-
strate for kinase-catalyzed biotinylation
in cellulo. APB provides a foundation for

the development of additional cell-per-
meable ATP analogues for cell-signaling
research.
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Precursors of 5-diphospho-myo-inositol
pentakisphosphate with biolabile protect-
ing groups were synthesized, and their
in vitro/in cellulo metabolism was stud-
ied. Acetoxybenzyl phosphates and phos-
phoanhydrides were rapidly removed in
mammalian tissue and cell homogenates.
This process was analyzed by polyacryl-
amide gel electrophoresis, which also led
to the identification of unexpected side
products.

Take your cap off : Selective photocatalytic
conversion of formic acid into either H2 or
CO is achieved in the presence of inex-
pensive CdS nanocrystals under irradia-
tion with visible light. Product selectivity is
controlled by the solvent and particle
capping ligand, and high photoactivity is
sustained for several days under ambient
conditions.

A 3D highly porous Si�C hierarchical
anode is successfully prepared by mag-
nesiothermic reduction of a mesoporous
silica precursor converted from reed
leaves and a subsequent modification by
coating with thin carbon layers. Both the

highly porous 3D structure and the carbon
coating contribute significantly to the high
structure stability and astonishing elec-
trochemical performance of the nano-
composites.

Switching, cleaving, and copying : The
collaboration between a structure-switch-
ing DNA aptamer and f29 DNA poly-
merase leads to amplified biosensing. The
target-triggered structure-switching event
yields a single-stranded DNA, which is

converted by the polymerase into
a mature primer to initiate rolling circle
amplification (RCA). This process results
in long-chain DNA amplicons that can be
easily detected. CT = circular template.
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Anisotropic bimetallic Co-Fe-P : Aniso-
tropic Co-Fe-P nanorods and sea urchins
were synthesized by controlled phosphi-
dation of Co-Fe-O nanoparticles of poly-
hedral and cubic shapes, respectively. The
Co-Fe-P showed greatly enhanced cataly-
sis for the oxygen evolution reaction. The
synthesis may be generalized to prepare
metallic phosphides/phosphates for cat-
alysis and energy storage applications.

I give this ring : Cycloparaphenylenes
bearing acceptor units (anthraquinone
and tetracyanoanthraquinodimethane)
were synthesized. These macrocycles may
be regarded as donor–acceptor (D–A)
molecules, as evidenced by their solvato-

fluorochromic behavior, well-separated
HOMO and LUMO, and electrochemical
behavior. These findings provide a new
molecular design strategy for D–A sys-
tems that makes use of curved p-electron
ring systems.

Doubling up : A viable method for the
construction of bicyclo[3.2.1]octadienone
scaffolds has been developed, involving
the reductive cyclization of dimeric naph-
thoquinone monoacetal mediated by the

monosodium salt of 1,2-ethane-
dithiol. Bicyclo[3.2.1]octadienones may
serve as key core units in the synthesis of
biologically relevant naphthocyclinones.

A NiCo alloy-based bifunctional electro-
catalyst (NCNT/CoO-NiO-NiCo) exhibits
excellent activity and stability in alkaline
solutions for the oxygen reduction reac-
tion (ORR) and the oxygen evolution
reaction (OER). When integrated into air
cathodes of primary and rechargeable
zinc–air batteries, the performance of
NCNT/CoO-NiO-NiCo is superior or
comparable to Pt/C or (Pt/C ++ IrO2)-
based air cathodes.
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Making the problem go away : Most
prostate tumor growth is driven by the
action of the androgen receptor (AR).
Resistance to current chemotherapies for
prostate cancer can occur when the
androgen receptor is either overexpressed
or mutated. Coupling of an AR agonist to
an adamantyl “hydrophobic tag” resulted
in a molecule that induces AR degrada-
tion, even in drug-resistant prostate
tumor cells.

Energy storage : Although Li–SO2 batteries
have been used as primary batteries to
date, the feasibility of a rechargeable Li–
SO2 battery is demonstrated based on the
reversible formation and decomposition
of the solid product Li2S2O4 (see picture).
The observed energy efficiency of the Li–
SO2 system is significantly better than that
of the Li–O2 system.

A combination of photoredox catalysis
and enamine catalysis has enabled the
development of an enantioselective cya-
noalkylation of aldehydes. This synergistic

catalysis protocol makes possible the
coupling of two highly versatile yet
orthogonal functionalities.

Sand and deliver : Transparent, ultrahigh-
gas-barrier films with a “brick–mortar–
sand” structure were fabricated by layer-
by-layer assembly of XAl-layered double
hydroxide (LDH, X = Mg, Ni, Zn, and Co)
nanoplatelets (“bricks”) and polyacrylic
acid (“mortar)” and subsequent CO2

(“sand”, C green, O red) infilling. The
films have very high gas-barrier proper-
ties, revealed by both experimental and
theoretical studies.
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Sweet and sticky : An effective strategy
was developed for the metabolic engi-
neering of cell-surface glycosylphosphati-
dylinositols (GPIs) and GPI-anchored
proteins by using azido-modified inositol

(blue hexagon) derivatives. This strategy
can be used to label GPI-anchored pro-
teins with various tags through click
chemistry in live cells for biological stud-
ies.

Good as gold : An alkynyl-protected gold
nanocluster [Au24(C�CPh)14(PPh3)4]-
(SbF6)2 is reported which contains
a Au22 core composed of two Au13 cen-
tered cuboctahedra that share a square
face. Two staple-like PhC�C¢Au¢C�CPh
motifs are located around the center of
the rod-like Au22 core. The Au24 nanoclus-
ter is highly emissive in the near-infrared
region (lmax = 925 nm). Atom colors: Au =

orange; C = gray.

Strongly shifted : Two adenines in the
highly conserved and catalytically essen-
tial domain 5 of group II introns become
protonated near physiological pH values.
The associated dynamic equilibria play an
important role in group II intron assembly
and catalysis.

Toxin detection : Plasmonic colloidosomes
constructed from silver nanocubes are
fabricated as emulsion-based three-
dimensional surface-enhanced surface
scattering (SERS; see picture) platforms.
The colloidosomes show excellent
mechanical robustness, flexible size tun-
ability, versatility to merge, and ultrasen-
sitivity in SERS quantitation of sub-fem-
tomole toxin.
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On target : Fluorinated hydrophobic ana-
logues of rhodol accumulate in the endo-
plasmic reticulum (ER) of HeLa cells.
When this highly fluorescent ER-targeting
motif was linked to a 5-nitrofuran war-
head, the ubiquitin–proteasome system
was selectively inhibited. These rhodol
derivatives thus provide a new method for
the delivery of small molecules for tar-
geting ER-associated proteins and path-
ways.

Resistance is futile : By employing a bio-
compatible condensation reaction, a taxol
derivative has been rationally designed
which could be subjected to furin-con-
trolled condensation and self-assembly of
taxol nanoparticles. Slow release of the
anticancer drug from the nanoparticles
effectively overcomes multidrug resist-
ance of taxol-resistant cancer cells and
tumors.

A perovskite smoothie : Treating
CH3NH3PbI3 (MAPbI3) perovskite thin
films with methylamine gas induces
a rapid collapse of the perovskite struc-
ture and formation of a liquid phase.

Removing the gas causes conversion back
into the perovskite structure giving
a smooth defect-free film. Using the film
in perovskite solar cells enhances their
performance.

Stilbenoid superstars : Star mesogens that
are sterically crowded at the core pack in
an exceptional helical-columnar dimer
phase (see Scheme, bottom left). Pyridyl
groups in the interspace of the arms bind
aromatic carboxylic acids and incremen-
tally transform the dimer phase into
a columnar phase of supermesogens
(right).
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Water, water, everywhere : In a purely
aqueous environment, self-assembly of
highly hydrophilic diblock copolymers into
vesicle-like aggregates was demonstrated
for various polysaccharide-based block
copolymers. These hydrophilic materials
can easily yield nanosized (<500 nm) and
microsized (>5 mm) polymer vesicles
depending on concentration and diblock
composition.

Generating a warm glow indeed : By
a combination of conventional optimiza-
tion strategies with a new approach, near-
IR-emissive ytterbium cryptates with
unprecedented photoluminescence quan-
tum yields of up to 12 % have been
realized. The key to these successful
luminophores is the judicious chemical
design that makes the metal-centered
emissive transition much more compet-
itive with respect to quenching processes.
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In this Communication inadvertently a wrong value was given for the redox potential in
the caption of Figure 2. The chronoamperometry experiment was performed at
¢455 mV versus SHE, not at ¢340 mV versus SHE as reported.
The authors sincerely apologize for this mistake, which does not affect any results or
conclusions of this Communication.
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