
Porphyrinoids
In their Communication on page 7510 ff., A. N.
Cammidge et al. describe the synthesis of the first
subphthalocyanine–subporphyrin hybrids and their
characterization by NMR spectroscopy and X-ray
crystallography.

Molecular Solomon Links
The self-assembly of four thiazole ligands and four
transition-metal ions, followed by a ring-closing
metathesis to a molecular Solomon link is descri-
bed by D. A. Leigh et al. in their Communication
on page 7555 ff.

Fullerene-Based Materials
In their Communication on page 7577 ff., T. Bein
et al. report a highly ordered 3D covalent full-
erene framework based on hexafunctionalized
fullerene units, the mesoporosity of which is con-
trolled by self-assembly with a block copolymer.
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… about the structure of ceric ammonium nitrate (CAN) in solution is challenged.
In their Communication on page 7534 ff., R. J. Ellis and co-workers show that in
HNO3, CAN is a dinuclear Ce¢O¢Ce complex. The bridging oxygen (the guy with
the hat) would usually be attacked and devoured by the HNO3 sharks. However, he
is protected by the Ce “life rings” on either side, and so he is safe. The structure
suggests that CAN can act as a two-electron-transfer reagent and not, as generally
assumed, a one-electron-transfer reagent.

Angewandte Chemie International Edition is
a journal of the Gesellschaft Deutscher
Chemiker (GDCh), the largest chemistry-
related scientific society in continental
Europe. Information on the various activ-
ities and services of the GDCh, for example,
cheaper subscription to Angewandte Che-
mie International Edition, as well as applica-
tions for membership can be found at
www.gdch.de or can be requested from
GDCh, Postfach 900440, D-60444 Frank-
furt am Main, Germany.
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Out of focus : A recent Communication
published in this journal describes the
synthesis of [nBu4N]HCO3. The authors
performed a single-crystal X-ray study that
revealed a putative species described as
an incipient hydroxide ion engaging in
a long, and presumably weak, interaction
with CO2. Our recent exploration of the
coordination chemistry of CO2 with small
ions leads us to believe that such an
exceptional bonding situation is unlikely.
Instead, we argue that the crystal struc-
ture is that of [nBu4N]O2CCH3 and there-
fore not representative of the bulk powder
from the synthesis.

With scorpionate ligands finding their way
into organonickel chemistry, the state of
the art of present-day nickel(IV) chemistry
is highlighted. Will rapid C¢X coupling
reactions emerge as a domain of higher-
oxidation-state nickel chemistry?

Time to cleave : Self-immolative spacers
are covalent assemblies tailored to ensure
the temporally tailored cleavage of two
chemical bonds on activation. Upon
stimulation, a protective moiety is
removed from one side of the spacer,

which then triggers the release of
a desired molecule. This Review deals
with the kinetics of disassembly in self-
immolative spacers and provides infor-
mation for selecting a particular self-
immolative motif for a specific demand.
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A. N. Cammidge* 7510 – 7514

Synthesis of Meso-Substituted
Subphthalocyanine–Subporphyrin
Hybrids: Boron Subtribenzo-
diazaporphyrins

Antibody Modification

K. Alt,* B. M. Paterson, E. Westein,
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The first syntheses of subphthalocyanine–
subporphyrin hybrid structures are
reported. The new hybrids are isolated as
robust, pure materials that display intense
absorption and emission in the mid-

visible region, and are further character-
ized in solution and solid state by varia-
ble-temperature NMR spectroscopy and
X-ray crystallography, respectively.

A two-step modular system for site-spe-
cific antibody modification and conjuga-
tion is reported. The first step of this
approach uses enzymatic bioconjugation
with the transpeptidase Sortase A for site-
specific incorporation of strained cyclo-
octyne functional groups into antibodies.
The second step of this modular approach
involves the copper-free azide–alkyne
cycloaddition click reaction.

Against all odds : Simple treatment of
ethano-Trçger bases with DDQ in wet
nitromethane provokes a novel CH2-
extrusion reaction. Disubstituted meth-
ano-derivatives are formed in high yield
and enantiospecificity despite undergoing

two bond cleavages at stereogenic nitro-
gen and carbon centers, and a temporary
rupture of the bicyclic structure. DDQ=

2,3-dichloro-5,6-dicyano-1,4-benzoqui-
none.
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DME oxidation: Guided by DFT calcula-
tion, a ternary carbon-supported PtRuPd
catalyst was designed and synthesized for
dimethyl ether (DME) electrooxidation.
The new Pt46Ru44Pd10/C led to a two-fold
enhancement in the performance of

a direct DME fuel cell (DDMEFC). This
allowed the DDMEFC performance to
slightly surpass the performance of the
state-of-the-art direct methanol fuel cell
(DMFC).

Prying on the prion : A molecular under-
standing of the prion diseases requires
delineation of the origin of misfolding of
the prion protein. Hydrogen–deuterium
exchange mass spectrometry showed that
several disease-linked mutant variants

share a common structural perturbation
in their native states. Two steps were
identified for prion protein misfolding:
loss of the structure of helix 1 and sub-
sequent b-sheet formation by helices 2
and 3 (see picture).

What CAN it be? The solution structure of
ceric ammonium nitrate (CAN)—a vital
chemical feedstock in organic synthesis—
is revisited, challenging a half-century-old
assertion with a radically different model.
In nitric acid solutions a dinuclear oxo
bridged structure is found, suggesting
CAN is able to act as a two-electron
transfer reagent, and not as generally
assumed a one-electron transfer reagent.

In or out : A slipped-cofacial rhomboidal
diporphyrin prism was synthesized using
mixed tetratopic iminopyridyl and ditopic
phosphine ligands. This receptor exhibits
selective endo and exo binding properties
to the positional isomers of bipyridine

(2,2’, 3,3’, and 4,4’) and quinuclidine. The
differences in binding nature and strength
between different ligands have enabled
network transformations to be demon-
strated.
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Affairs of state : Whereas a cyano-substi-
tuted 1,4-distyrylbenzene derivative shows
no upconverted (UC) emission in solu-
tion, a clear upconverted emission is
observed for solution-cast crystals (see
picture). The difference is attributed to
immediate decay of excited triplets
through conformational twisting and iso-
merization being possible in solution but
not in the solid state.

All knotted up : Permanently interlocked
aryleneethynylene cages were prepared
through thermodynamically controlled
alkyne metathesis from simple monomers
in solution. This template-free approach
favors at equilibrium the formation of the
interlocked complexes (see picture) over
that of independent cages, despite the
unfavorable entropy loss associated with
catenation.

Gridlocked : A molecular Solomon link
was obtained in 72 % yield through the
self-assembly of a 2 Ö 2 interwoven
molecular grid consisting of four thiazole
ligands and four transition-metal cations,
followed by ring-closing olefin metathesis.
Interwoven grids should prove to be
useful intermediates in the synthesis to
higher-order molecular knots and links.

One rule to link them all : The same ligand
can act as an agonist for the k-opioid
receptor (kOR) and as an antagonist for
the m-opioid receptor (mOR). Long-time-
scale MD simulations reveal that antago-
nist binding diminishes the solvent-
accessible surface area (SASA) of the
binding pocket, which consequently
blocks the entrance of water into the
receptor, whereas agonist binding leads to
comparatively larger SASA values.
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Superior activity and selectivity of gold
nanoparticles (Au–NPs) of medium size
(4.5–11 nm) were found for the direct and
selective aerobic oxidative amide synthe-
sis from various combinations of alde-

hydes and amines. This is an example of
an unusual correlation between the size of
NPs and their activity/selectivity. These
catalysts could be recovered and reused
several times without loss of activity.

The presence of analytes causes the
aptamer–probe duplex to unwind and
release the DNA probe which can quanti-
tatively produce signature current events

when translocated through an a-hemoly-
sin nanopore. This strategy should be
universally applicable in sensing different
types of analytes with nanopore sensors.

New semiconductor : A titanium trisulfide
monolayer is predicted to be a direct-gap
semiconductor with ultrahigh electron
mobility (�104 cm2 V¢1 s¢1), which is
higher than that of MoS2 and phosphor-
ene. The monolayer can be exfoliated from
its bulk phase due to the lower exfoliation
energy compared to graphite.

Self-assembling C60 : A highly ordered 3D
fullerene framework is prepared with
a structure based on octahedrally func-
tionalized fullerene building blocks. The
C60 building blocks coassemble with
a liquid-crystalline block copolymer to
produce a covalent fullerene framework
with orthorhombic Fmmm symmetry and
7.5 nm pores.
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Solvent effects : The strength of the dipo-
lar solute-induced reaction field, along
with the ground- (m0) and excited-state
electrostatic dipole moments and polar-
izability of a solvated chromophore, were
determined using one-photon (1PA) and
two-photon (2PA) absorption measure-
ments. The approach was verified on two
benchmark chromophores N,N-dimethyl-
6-propionyl-2-naphthylamine and cou-
marin 153.

Multilayered, self-assembled, and
volume-expanded nanofibrous structures
can be formulated by a novel process
referred to as the spontaneous organiza-
tion of numerous-layer generation by
electrospray (SpONGE). The SpONGE
matrix possesses the unique ability to
split multiple individual fibrous layers by
manual separation and spatially position
biomolecules.

The endophytic fungus Calcarisporium
arbuscula is rich in cryptic gene clusters
for natural product biosynthesis. Removal
of a global epigenetic repressor HdaA, the

histone H3 deacetylase, activates the
expression of over 75 % of the silenced
gene clusters and enables the isolation of
new natural products.

Ironing out any difficulties : Unlike com-
plexes of other transition metals, an iron
catalyst enabled the synthesis of phos-
phabenzenes from 1,6-diynes and phos-
phaalkynes (see scheme). A variety of

phosphabenzene derivatives were formed
in good to high yield by FeI2-catalyzed
[2þ2þ2] cycloaddition reactions of these
substrates in m-xylene.
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Round, round, get around : Cell-permeable
cyclic peptides were developed that act as
direct Ras inhibitors by blocking Ras–

effector protein interactions. These pep-
tides, named cyclorasins, cause growth
inhibition and apoptosis in cancer cells.

Like the vibration of prongs in a tuning
fork: A DNA hairpin acts as a molecular
tuning fork (MTF) by rapidly switching
between unfolded and folded states
(mechanoescence). Similar to fluores-

cence that needs a fluorophore, mecha-
noescence requires a MTF mechano-
phore. This biosensor has a picomolar
detection limit for antibodies in human
serum.

Sandwiching silver in DNA : Subnano-
metric silver clusters (Ag2 and Ag3) were
synthesized using a kinetic control pro-
cedure. Interaction studies of the clusters
with DNA have demonstrated that Ag2

clusters interact only by covalent binding,
whereas Ag3 clusters intercalate between
the base pairs in DNA (see picture) and
induce strong conformational changes.

The replacement of two iodides by two
pseudohalide thiocyanate ions in
CH3NH3PbI3 results in a perovskite
material with superior tolerance to mois-
ture when used as the active material of
a solar cell. For the CH3NH3Pb(SCN)2I
perovskite films, no significant degrada-
tion was observed after the film had been
exposed to air with a relative humidity of
95% for over four hours, whereas the
CH3NH3PbI3 films degraded in less than
1.5 hours.
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One shot complexity : The combination of
an organocatalytic conjugate addition
with a stereoselective multicomponent
reaction (MCR) enables the one-pot syn-
thesis of enantiomerically pure natural
product hybrids. Such interplay between

organocatalysis and MCRs allows the
tunable diversification of up to four
structural elements, thus facilitating the
rapid exploration of a large chemical
space.

Hydrated protons on a Pt surface : Ad-
sorbed atomic hydrogen on a Pt(111)
surface is ionized to protons with the
assistance of adsorbed water, resulting in
the formation of protonated water clusters
of certain preferential forms (H5O2

++ and
H7O3

++). These surface-bound ions could
play an important role in Pt electrode
surface reactions.

A chain-growth polymerization method
that uses copper-catalyzed azide–alkyne
cycloaddition (CuAAC) reactions of tri-
functional AB2 monomers produces
hyperbranched polymers in a one-pot

solution process. Polymers with high
molecular weight, low polydispersity, and
a high degree of branching are thus
obtained.

Evolution : Reductive transannular cycli-
zation of an arene-fused bisdehy-
dro[12]annulene granted access to a
p-extended heptalene skeleton. The tetra-
thieno-fused heptalene exhibits a highly
twisted, nonaromatic saddle structure.
X-ray crystallography shows that chemical
reduction transforms this nonplanar
system into a more planar heptalene
dianion with lesser degrees of bond
alternation, reflecting high levels of
Híckel aromaticity.
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Dearomatization : Simple achiral aromatic
compounds that contain ynone substitu-
ents, including indole, anisole, pyrrole,
and benzofuran derivatives, can be con-
verted into complex chiral spirocyclic

scaffolds. The silver(I)-catalyzed dearo-
matizing spirocyclization typically pro-
vides the products in more than 95% yield
and up to 89:11 e.r.

An Ir/(P,olefin) complex catalyzes the title
reaction and the method provides a vari-
ety of allylated products with excellent
regio- and stereoselectivities. The utility of

the coupling is demonstrated in a catalytic
enantioselective synthesis of a preclinical
drug (¢)-preclamol. Boc = tert-butyloxy-
carbonyl, cod = 1,5-cyclooctadiene.

A dose of salt : The title reaction is
conducted under mild reaction conditions
and various functional groups are com-
patible. (Hetero)aryl diazonium salts
reacted smoothly to afford the medicinally
important difluoromethylthiolated (het-

ero)arenes. A practical one-pot direct
diazotization and difluoromethylthiola-
tion protocol was developed for aniline
derivatives to generate difluoromethyl-
thiolated arenes.

Decisive dipoles : In the rhodium(II)-cat-
alyzed asymmetric 1,3-dipolar cycloaddi-
tion of tropone with carbonyl ylides,
a programmable chemoselective reaction
with the keto group or the 6p system of

tropone was controlled by the substrate
(see scheme). The developed method
enables the synthesis of complex products
in highly enantiomerically enriched form.
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Back to basics: The basicity of aliphatic
amines precludes their use in the palla-
dium-catalyzed hydroaminocarbonyla-
tion. This issue was overcome by using
aminals as surrogates of aliphatic amines.
A cooperative catalytic system was dis-

covered to operate by the synergistic
combination of palladium, para-
formaldehyde, and acid for promotion of
the hydroaminocarbonylation of alkenes
with both aromatic and aliphatic amines.

Rattling the cage : Cross-coupling of
hypervalent cage carbon atoms with sp2-
carbon centers has been achieved under
nickel catalysis. A series of 1-aryl-o-car-
boranes and 1,2-diaryl-o-carboranes can

be synthesized and the methods also offer
a facile and direct route for the incorpo-
ration of an o-carborane unit into conju-
gated p systems.

Reversibly linked : Simple post-synthetic
modifications of commercially available
2’-deoxyoligonucleotides were employed
to generate covalent, but thermally cleav-

able interstrand cross-links. The hydra-
zone cross-link was formed in a high yield
at a single site in duplex DNA.

Mix it up : The first, fully stereoselective
synthesis of a small library of mixed-
sequence alginates, containing both a-l-
guluronic and b-d-mannuronic acid resi-
dues, is reported. Key to the successful

assembly of the oligomers is the use of
conformationally flexible disaccharide
acceptor building blocks. TBSOTf = tert-
butyldimethylsilyl trifluoromethanesulfo-
nate.
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It’s hormonal : The replacement of sulfur/
selenium atoms in deiodinase mimetics
by tellurium atoms remarkably alters the
reactivity as well as regioselectivity toward

thyroxine (T4). Sequential deiodinations
of T4 by tellurium compounds produce all
the thyroid hormone derivatives.

Raising the bar(ium): Alkaline-earth com-
plexes of the type [Ae{N(SiMe3)2}2·
(THF)x] and [{N^N}Ae{N(SiMe3)2}·
(THF)x] are very active, productive, and
chemoselective precatalysts for the N¢H/
H¢Si cross-dehydrocoupling of (di)a-
mines with (di)hydrosilanes. The mecha-
nisms have been elucidated by combining
DFT and experimental data. THF = tetra-
hydrofuran, TOF = turnover frequency,
TON = turnover number.

New sub : The title reaction provides
a highly efficient synthesis of versatile
furoindoline and pyrroloindoline deriva-
tives containing a quaternary carbon ste-

reogenic center and a terminal alkyne
moiety with up to 86 % yield and 98 % ee
by an asymmetric propargylic substitution
reaction.

The longer the better : Novel electron-
accepting zinc phthalocyanines with dif-
ferent linker lengths performed well in
combination with nanorod-like CuO elec-
trodes in p-type dye-sensitized solar cells.
A particularly high efficiency of 0.191%
was observed with a photosensitizer con-
taining a carboxyethynyl anchor (see pic-
ture; R is a branched alkyl group).
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Yes or no? A novel split aptamer-based
multi-level logic gate, which is built from
INHIBIT and AND gates, performs a net
XOR analysis, with an electrochemical
signal as output. This work reveals a new
route for the design of bioelectronic logic
circuits that can realize multi-level logic
operations and which simplify an other-
wise complex diagnosis to a yes/no
decision.

Inedible : The snow flea Ceratophysella
sigillata produces unique polychlorinated
octahydroisocoumarins to repel preda-
tors. The structure of the major repre-
sentative, sigillin A, was elucidated
through isolation, spectroscopic analysis,
and X-ray crystallography. A promising
synthetic approach for the total synthesis
of this class of compounds was devel-
oped, in which a-vinylation of a lactone
and ring-closing metathesis are the key
steps. (Image: F. Kohl)

A bulky cat. : In an organocatalytic asym-
metric Prins cyclization, salicylaldehydes
react with 3-methyl-3-buten-1-ol in the
presence of a chiral imidodiphosphoric
acid catalyst to afford highly functional-
ized 4-methylenetetrahydropyrans in
excellent regio- and enantioselectivities
(see scheme).

Probing polymer morphology through
triplet excitons : Controlling morphology
is crucial for the development of efficient
organic solar cells. PCDTBT, a promising
conjugated polymer in organic photovol-
taics, is oriented face-on when cast on PET
film. Time-resolved electron paramag-
netic resonance spectroscopy of its triplet
excitons reveals both the orientation with
respect to the surface and the degree of
ordering (see picture).
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Two in one : An efficient approach for the
preparation of modified peptides has
been applied to the synthesis of O-glyco-
sylated MUC1 repeats. A photocleavable

PEGylated auxiliary mediates the sequen-
tial O-glycosylation and subsequent liga-
tion of MUC1 peptides.
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Crystallographic Snapshot of an Arrested
Intermediate in the Biomimetic
Activation of CO2

S. L. Ackermann, D. J. Wolstenholme,*
C. Frazee, G. Deslongchamps,
S. H. M. Riley, A. Decken,
G. S. McGrady* 164–168

Angew. Chem. Int. Ed. 2015, 54

DOI: 10.1002/anie.201407165

The authors of this Communication now believe that a single crystal of a
[(n-C4H9)4N]++[CH3CO2]¢ impurity in their bulk sample was misidentified as
[(n-C4H9)4N]++[O2C···OH]¢ in their original report. This was interpreted as an arrested
intermediate in the base-mediated activation of CO2, indicating an egregiously long
C¢O(H) bond that is in fact the C¢C bond of the [CH3CO2]¢ salt. However, the
biomimetic nature of the hydrophobic pockets in [(n-C4H9)4N]++[CH3CO2]¢ still offers
valuable insights into the substrate binding sites in human carbonic anhydrase II, since
the geometry of the weak hydrogen bonding is identical to the interactions that tether
CO2 to the pockets of this metalloenzyme. Moreover, the computational component of
the original study revealed a three-stage process for the base-mediated activation of
CO2, which is independent of the experimental structural study.
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