
Self-Assembling Fibers
In their Communication on page 8266 ff., P. Perl-
mutter, A. I. Mechler, M.-I. Aguilar, and co-work-
ers describe helical N-acetyl-b3-peptides that spon-
taneously self-assemble to form nano- to macro-
scale fibers.

Self-Assembly Processes
In their Communication on page 8358 ff., A. Grego,
A. M�ller, and I. A. Weinstock describe a method
that allows the study of the stepwise growth of
structurally defined organic aggregates within a
water-soluble porous metal-oxide nanocapsule.

Silver Hydrides
In their Communication on page 8391 ff., G. N.
Khairallah, P. S. Donnelly, R. A. J. O�Hair et al.
describe the synthesis, isolation, and character-
ization of [Ag3{(Ph2P)2CH2}3(m3-H)(m3-Cl)]BF4

·0.5 CHCl3, in which mass spectrometry plays a key
role.
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… comprises energy transduction machineries that operate by a series of redox-
active components such as flavin molecules to store energy. In their Communication
on page 8322 ff., C. B. Park, K. Kang, et al. present a biomimetic approach based on
the analogy between energy-storage phenomena of mitochondria and rechargeable
lithium batteries to design high-performance energy devices.
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The correct interpretation is provided of
how tunneling proceeds at low temper-
atures in the proton transfer Reactions (1)
and (3) involving thiotropolone and tro-
polone (see the Arrhenius plots). It is also
shown that the variational transition-state
theory calculations carried out by Jose and
Datta (Angew. Chem. 2012, 124, 9523;
Angew. Chem. Int. Ed. 2012, 51, 9389), as
well as their conclusions regarding these
two processes are erroneous.

Quantum mechanical calculations can
provide insight into the role of tunneling
in many reactions. At room temperature
a pronounced tunneling effect of proton
transfer is found for thiotropolone (see
picture).

Minerals are the benchmark of hard and
brittle materials. Self-assembled calcitic
spicules were recently obtained utilizing
a protein from silica biomineralization,
silicatein-a. The synthetic spicules show
remarkable material properties including
extreme flexibility. Breakthroughs in bio-
inspired materials science are highlighted.
Will it be possible to obtain similar
composites with truly artificial organic
constituents?
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Are aliphatic alkynes truly bioorthogonal?
In an attempt to prepare clickable ubi-
quitin derivatives bearing a C-terminal
propargyl amide, two groups have now
independently discovered propargyl-
amides to be irreversible inhibitors of

cysteine proteases. The unexpected find-
ings demonstrate the unexpected reactiv-
ity of alkynes in protein-templated reac-
tions and introduce a novel class of
activity-based protein probes.

Although known for more than 100 years,
fluorination still remains a challenge
today. Recent advances, to a large extent
enabled by catalysis, have resulted in
more efficient methods to introduce fluo-
rine and fluorine-containing functional
groups into functionalized molecules.
This Review focuses on new strategies for
fluorination, with a brief introduction to
conventional fluorination, so that the
modern methods can be put into per-
spective.

From little things big things grow:
14-Helical N-acetyl b3-peptides spontane-
ously self-assemble in a unique head-to-
tail fashion to form fibers from solution.
The fiber size can be controlled from the

nano- to the macroscale. The inherent
flexibility in design and ease of synthesis
provide powerful new avenues for the
development of novel bio- and nanoma-
terials by supramolecular self-assembly.
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The elusive structure of malleobactin,
a virulence factor of pathogens belonging
to the Burkholderia mallei family, was
finally unveiled by genetic and chemical
analyses. The novel nitro-substituted
siderophore is derived from an unusual,
unprotected hydroxylamine, which under-
goes spontaneous oxidation, as shown by
in vitro assays and detection of analogues
featuring hydroxylamino, nitroso, and
azoxide groups.

Post-it wire : Novel photovoltaic wires
which can be easily attached onto a sub-
strate by a magnetic field and then
detached from the substrate after their
use have been developed with a record
energy conversion efficiency of 8.03 %
(see picture; CNT = carbon nanotube).
The photovoltaic wire is also lightweight,
flexible, and can be interwoven.

Development of NMR methods : A fast
method is reported to obtain Z-spectra for
studying magnetization transfer and
chemical exchange saturation transfer
phenomena in homogeneous systems.
The method exploits gradient fields to
irradiate a given system and to acquire the
z polarization of water protons simulta-
neously at many frequency offsets (see
picture).

Photodynamic therapy : A novel supra-
molecular photosensitizer is efficiently
fabricated based on a strong host–guest
interaction, which shows an enhanced
singlet oxygen generation ability of the
porphyrin units and has thus a greatly
improved antibacterial efficiency (see
picture). The supramolecular photosensi-
tizer is an adaptive system with switchable
photophysical properties.
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Tunable hydrophobicity : Efficient air filters
for the protection against chemical war-
fare agents might be achieved by surface
functionalization of the pores in robust
metal–organic frameworks (MOFs) with
fluoroalkyl residues and the precise con-
trol of their pore size (see picture). These
MOFs capture harmful volatile organic
compounds even under extremely moist
conditions (80% relative humidity).

Real staying power : A subset of bovine
antibodies (blue, see scheme) feature an
ultralong CDR3 loop that forms an anti-
parallel b-sheet stalk, terminating in
a folded, disulfide cross-linked knob
domain. Fusion of a polypeptide (red) into
this unique CDR3 motif provides a novel
strategy for generating polypeptide ther-
apeutics with enhanced pharmacokinetics
and pharmacodynamics.

Teaming up to make it happen : In the title
reaction, the Lewis basic site of the
catalyst activated ethyl cyanoformate, and
the deep and flexible Brønsted acidic

cavity stabilized and selectively recog-
nized the key reaction intermediate to
promote asymmetric acylation (see
scheme).

Give it some stick : UV irradiation of
spirothiopyran in an aqueous solution of
gold nanoparticles (AuNPs) gives AuNP
aggregates. The aggregate size is tuned by
the photoirradiation time and the aggre-

gation is facilitated by the covalent bind-
ing of photoisomerized spirothiopyran to
the surface of the AuNPs. This binding
decreases the electrostatic repulsion
between the AuNPs.
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’Melo’ out : A concise asymmetric syn-
thesis of (�)-melotenine A has been ac-
complished in fourteen steps and 1%
overall yield from commercial N-tosyl-
indole-3-carboxaldehyde. Key steps

include a Piers annulation, an intermo-
lecular vinylogous aldol reaction, and
a novel one-pot sequence to prepare the
ABCE tetracycle. Boc = tert-butoxycar-
bonyl, Ts = 4-toluenesulfonyl.

Big and unexpectedly flexible : The
173 kDa exosome core is unexpectedly
dynamic in solution. The kinetic and
thermodynamic properties connected
with the identified exchange process were

quantified. Both cap protein and RNA
substrate binding significantly alter the
identified motions, suggesting that these
interactions occur through conforma-
tional selection.

Seeing molecules : A method using laser-
induced photopolymerization was devel-
oped to generate highly selective fiber
optic sensors in a few seconds that are
based on molecularly imprinted polymer
(MIP) microtips. The fluorescence detec-
tion signal was enhanced using gold
nanoparticles. The sensor also detects
nonfluorescent analytes when a fluores-
cent signaling monomer is incorporated
into the MIP.

Flavin Battery : Flavins are used as
a molecularly tunable cathode material
that reversibly reacts with two lithium ions
and two electrons per formula unit.
Combined ex situ analyses and DFT cal-

culations reveal that the redox reaction
occurs using two successive single-elec-
tron transfer steps at nitrogen atoms of
the diazabutadiene motif (see picture).
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A misfolded protein complex (see picture,
red tetramer), which exists both in solu-
tion and in the gas phase, can be
recovered back to a native-like structure

(blue) by the addition of salts prior to
desorption/ionization into the gas phase
using nano-electrospray ionization.

Hooray Horeau! Highly enantioselective
organocatalyzed Diels–Alder reaction
cascades are disclosed for the first time.
The reaction enables the efficient and

rapid construction of enantiopure poly-
cycles from simple achiral, acyclic poly-
enes.

Analysis of cancer cells : A new technique
isolates rare circulating tumor cells
(CTCs) and analyzes their protein expres-
sion by the use of detachable beads and
high-pore-density filters. This technique
shows significantly improved efficiency in
the isolation of rare CTCs from peripheral
blood and enables accurate measurement
of in situ protein-expression levels.

A regular alternating terpolymer design
strategy is used to create a semiconduct-
ing polymer with tailored energy levels
and optical band gap. Combined with
a modified synthetic procedure for the
polymerization reaction, high-molecular-

weight polymers of the terpolymer as well
as the parent co-polymers were obtained
with high efficiencies (up to 8.0%) in
organic solar cells when combined with
[70]PCBM.
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Passing (H2) gas : Concise syntheses of
the natural products brosimones A and B
have been achieved using sequential
dehydrogenative Diels–Alder (DHDA)
cycloadditions. The syntheses employ

either Pt/C-cyclopentene or DDQ to effect
dehydrogenation of prenylchalcone sub-
strates in combination with silver nano-
particles to promote subsequent Diels–
Alder cycloadditions.

An electrocatalyst for the oxygen reduc-
tion reaction that is free of precious
metals was prepared by thermal activation
of an ultrahigh-surface-area porous poly-

porphyrin. The PEM fuel cells made with
such catalyst demonstrated excellent cur-
rent and power densities.

Pressed for time : Amorphous calcium
carbonate (ACC) undergoes a reversible
amorphous–amorphous phase transition
at 10 GPa, adopting an aragonite-like local
order. This result suggests a mechanism

by which Mg2+—a cation with smaller
ionic radius than Ca2+—modifies the local
order of ACC to an aragonite-like order by
helping to decrease the molar volume of
the amorphous phase.

Unprecedented information concerning
how the relative roles of different hydro-
phobic effects evolve during multistep
hydrophobic assembly processes is pro-
vided by using a unique type of experi-
ment to resolve the underlying energetics
of individual growth steps in the forma-
tion of a structurally well-defined micelle-
like organic aggregate of n-butyrate ions
within a porous inorganic-oxide nanocap-
sule.
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Selenium has been confined in the form of
cyclic Se8 molecules within ordered meso-
porous carbon for use as a cathode
material in Li–Se batteries. An ex situ
study of the Se cathode reveals conversion
from cyclic Se8 molecules into chain-like

Sen molecules upon cycling. This effec-
tively eliminates the shuttle effect of Se,
resulting in superior electrochemical per-
formance in terms of volumetric capacity
density and cycling stability.

Simple shape control : Ultrathin Pd nano-
sheets are readily fabricated by simply
mixing [Pd2(m-CO)2Cl4]2� with H2O at
ambient temperature. The as-prepared Pd
nanosheets are surface clean and serve as
an excellent platform to evaluate the effect
of organic capping agents on the catalytic
and electrocatalytic properties of Pd
nanocrystals.

Opening light : Two-dimensional pores are
formed by the self-assembly of azoben-
zene-functionalized triangular building
blocks on graphite at the liquid–solid
interface. These pores can selectively host

a guest molecule. The pore size can be
reversibly changed by irradiation at dif-
ferent wavelength which changes the
number of guest molecules that are
adsorbed (see scheme).

Weight of evidence : Using synchrotron
radiation, photo-fragmentation of an
intrinsically disordered protein is probed
and compared with classical tandem

mass-spectrometry activation techniques.
It provides excellent sequence coverage
allowing the identification of the protein
noncovalent binding sites.
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Pyrimido[4,5-d]pyrimidin-4(1H)-one
Derivatives as Selective Inhibitors of
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(T790M) Mutants

Silver Hydrides

A. Zavras, G. N. Khairallah,* T. U. Connell,
J. M. White, A. J. Edwards, P. S. Donnelly,*
R. A. J. O’Hair* 8391 – 8394

Synthesis, Structure and Gas-Phase
Reactivity of a Silver Hydride Complex
[Ag3{(PPh2)2CH2}3(m3-H)(m3-Cl)]BF4

Cross-Metathesis

T. J. Mann, A. W. H. Speed, R. R. Schrock,
A. H. Hoveyda* 8395 – 8400

Catalytic Z-Selective Cross-Metathesis
with Secondary Silyl- and Benzyl-Protected
Allylic Ethers: Mechanistic Aspects and
Applications to Natural Product Synthesis
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Two irons for a smoother finish : An
NAD(P)H model was regenerated readily
in situ by iron-catalyzed reduction with
molecular hydrogen. The subsequent
biomimetic reduction of a-keto-/
a-iminoesters proceeded smoothly in the

presence of an iron-based Lewis acid (LA)
to provide a-hydroxyesters and amino
acid esters in good to excellent yields (see
scheme; NAD(P)+ = nicotinamide ade-
nine dinucleotide (phosphate), TM =

transition metal).

Catching the mutants : Pyrimido[4,5-
d]pyrimidin-4(1H)-one derivatives (see
example) were identified as specific
inhibitors of EGFRT790M mutants. The
compounds bound with T790M or L858R/
T790M mutants with significantly lower Kd

values than that with EGFRWT. They also
selectively inhibited EGFR signal trans-
duction and proliferation of NSCLC cells
harboring EGFRL858R/T790M mutation, but
were significantly less potent to cells with
EGFRWT.

Mass spectrometry shows the way! MS
analysis of silver salts treated with sodium
borohydride in the presence of
a bis(phosphino) ligand revealed the for-
mation of novel silver hydride nanocluster
cations instead of all silver nanocluster
cations. This serendipitous discovery
prompted the condensed-phase synthe-
sis, isolation, and characterization of
[Ag3{(Ph2P)2CH2}3(m3-H)(m3-
Cl)]BF4·0.5 CHCl3.

Get me a Z (olefin): Efficient catalytic
cross-metathesis reactions that afford Z-
disubstituted allylic silyl or benzyl ethers
are reported (see scheme, MAP = mono-
alkoxide pyrrolide). The approach, in

combination with catalytic cross-coupling,
provides a general entry to otherwise
difficult-to-access alkyne-containing
Z olefins.
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Asymmetric Hydrogenation

T.-L. Liu, C.-J. Wang,*
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Combating diabetes: A small-molecule
carbohydrate mimic, pseudo-sergliflozin,
was synthesized effectively by a regio- and
stereoselective allylic substitution reac-
tion. It was found to be a potent and
selective inhibitor of a transporter pro-
tein—sodium-dependent glucose
cotransporter 2 (SGLT2)—which is
responsible for glucose reabsorption in
the human body. It could be a lead
compound for further development into
an antidiabetic agent.

Polar LiNbO3-type magnetic oxides have
been extended, for the first time, to the
A2BB’O6 family. Mn2+

2Fe3+M5+O6 (M =

Nb, Ta), synthesized at high pressure,

adopt a polar structure, as demonstrated
by electron diffraction and the second
harmonic generation effect, and they have
interesting magnetic properties.

Entry to bioactive boropeptides : MIDA-
containing a-boryl isocyanides are isola-
ble molecules which allow one-step
access to boroalkyl-functionalized hetero-
cycles as well as biologically active boro-
peptides through a multicomponent
approach. Among these derivatives are 6-
boromorpholinones, novel borocycles
with nanomolar IC50 values for 20S pro-
teasome inhibition. MIDA = N-methylimi-
nodiacetyl.

The direct route : A Rhodium-catalyzed
asymmetric hydrogenation method for the
efficient synthesis of a broad range of
chiral allylic amines and aliphatic amines
from readily available materials was
developed. A chiral Z-allylic amine was

obtained for the first time through a Rho-
dium–DuanPhos-catalyzed asymmetric
hydrogenation. TMS = Trimethylsilyl,
cod = cyclooctadiene, TON = turnover
number.
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Support structure : In the presence of gold
nanoparticles supported on alumina (Au/
Al2O3), various hydrosilanes can be con-
verted into the corresponding silyl iso-
cyanates using urea as an isocyanate

source. The observed catalysis is truly
heterogeneous, and the retrieved Au/
Al2O3 catalyst can be reused several times
without any loss of its high catalytic
performance.

[2þ2þ2] = 4 (stereocenters)? Nickel-cata-
lyzed multicomponent cycloadditions and
alkenylative cyclizations involving two
alkenes and one allene are described. The
[2þ2þ2] cycloaddition provides rapid

access to stereochemically complex, cis-
fused hydrindanes. By exchanging
P(o-tol)3 for PBu3 as ligand, the reaction
pathway can be diverted to an alkenylative
cyclization process.

The direct approach : Ruthenium(0)-cata-
lyzed hydrohydroxyalkylation of a-olefins
and styrenes with 3-hydroxy-2-oxindoles
forms branched products of C�C coupling
with high levels of diastereocontrol. A

mechanism involving diene–olefin oxida-
tive coupling and a subsequent carboxylic
acid co-catalyzed transfer hydrogenolysis
of the resulting oxaruthenacycle inter-
mediate is postulated.

Hydrogenation was only the beginning :
Hantzsch esters have now been used to
transfer alkyl groups to imines under mild
catalytic conditions to provide a variety of
amines (see scheme). Benzyl, secondary
alkyl, and tertiary alkyl groups containing

ether, ester, and hydroxy functionalities
were transferred successfully. The use of
Hantzsch esters as alkylation reagents
offers a practical and complementary
alternative to organometallic processes.
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Insertion without assertion : Alkenes
reacted reversibly under mild conditions
(25–85 8C) with phosphine–silylene com-
plexes containing a SiII�Sn bond to give
alkyl silylene complexes (see scheme).
Theoretical studies indicated that the
insertion reaction proceeds through oxi-
dative addition and migratory insertion in
a two-step process and thus revealed that
silicon(II)–phosphine complexes can
behave like transition-metal complexes.

A straightforward method utilizing a bis-
muth(V) compound was developed for
the activation of thiopropylglycosides for
coupling to various acceptors; good to
excellent yields were obtained without
applying additional additives/co-promot-

ers. The method does not require low
temperatures, is applicable to a wide
variety of carbohydrates, and tolerates
different functional groups including
alkenes.

Plasma makes it safer : A gaseous H2/O2

plasma reaction has been developed for
the safe direct synthesis of H2O2. Low
electron density favors the generation of
H2O2 by a chain termination path. This
plasma method is promising for the direct
synthesis of neutral, high concentration
(ca. 60 wt %), and high purity (electronic
grade) H2O2.

Organocatalysis : The first catalytic enan-
tioselective iodoetherification of oximes is
developed using commercially available
N-iodosuccinimide. In the presence of
a dihydrocinchonidine-derived thiourea
(10 mol %), b,g-unsaturated oximes

undergo facile iodoetherification to pro-
duce D2-isoxazolines containing a quater-
nary stereogenic center generally in high
yield with good to excellent enantioselec-
tivity.
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Two to four! Readily available flavones and
chromones were efficiently converted into
four valuable chiral classes of O-hetero-
cycles—flavanones, chromanones, flava-
nols, and chromanols—by means of an

enantioselective Ru/NHC-catalyzed
hydrogenation process (see scheme;
NHC = N-heterocyclic carbene, PCC =

pyridinium chlorochromate).

Dream come true : A new monooxygenase
catalyst shows excellent activity for the
hydroxylation of halogenated benzenes,
anisole, and toluene with almost com-
plete ortho regioselectivity (see scheme;
R = F, Cl, Br, I, CH3, OCH3). The sub-
strates were hydroxylated at room tem-
perature in water without cosolvent using
molecular oxygen as oxidant.

Tamed electrons : To manipulate a protein
photocycle in a directed manner, the
flavoprotein dodecin was endoscopically
modified at its key amino acid tryptophan
with substituents carefully selected by
their structural and electronic influence.
The approach is ideal in the precision of
rational protein engineering, and allows
correlating tryptophan ionization poten-
tials and electron transfer rates in
a Marcus model.

Help for the neglected : Terminal, non-
conjugated olefins, such as 1-octene, are
difficult to epoxidize asymmetrically. Ti
salalen complexes based on cis-1,2-di-
aminocyclohexane catalyze this demand-
ing reaction giving high yields and enan-

tioselectivities (up to 95 % ee), with H2O2

as the oxidant. The X-ray structures of the
m-oxo and peroxo complexes shed light on
the coordination behavior of this novel
class of ligands.
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