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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:

H. Ishikawa, M. Honma, Y. Hayashi*
One-Pot Synthesis of a DPP4 Inhibitor by a Four-Component
Coupling Reaction Mediated by Diphenylprolinol Silyl Ether

A. V. Zabula, S. N. Spisak, A. S. Filatov, A. Y. Rogachev,
M. A. Petrukhina*
Strain-Releasing Trap for Highly Reactive Electrophiles:
Structural Characterization of Bowl-Shaped Arenium
Carbocations

F. E. Zilly, J. P. Acevedo, W. Augustyniak, A. Deege, U. W. H�usig,
M. T. Reetz*
Tuning a P450 Enzyme for Methane Oxidation

H. C. S. Chan, J. Kendrick, F. J. J. Leusen*
The Tale of Molecule VI, a Benchmark Sulfonimide for
Crystal-Structure Prediction: Are Its Polymorphs Predictable?

A. Nagy, J. Fulara, I. Garkusha, J. P. Maier*
On the Benzylium/Tropylium-Ion Dichotomy: Electronic
Absorption Spectra in Neon Matrices

R. P. Sonawane, V. Jheengut, C. Rabalakos, R. Larouche-Gauthier,
H. K. Scott, V. K. Aggarwal*
Enantioselective Construction of Quaternary Stereogenic Centers
from Tertiary Boronic Esters: Methodology and Applications

X. Lang, H. Ji, C. Chen, W. Ma,* J. Zhao*
Selective Formation of Imines by Aerobic Photocatalytic
Oxidation of Amines on TiO2

K. Press, Ad Cohen, I. Goldberg, V. Venditto, M. Mazzeo, M. Kol*
Salalen–Titanium Complexes for the Highly Isospecific
Polymerization of 1-Hexene and Propylene

Two routes, one destination : The metal-
free, uncatalyzed [2þ2þ2] cycloaddition
of cyanodiynes can proceed through two
different reaction cascades, both yielding
pyridines as products (see scheme). The
unactivated cyano group can act either as
an enophile in Alder–ene or as a dien-
ophile in hetero-Diels–Alder reactions—
both of which are rather uncommon for
this well-known functional group.

http://dx.doi.org/10.1002/anie.201007647
http://www.angewandte.org
http://www.angewandte.org
http://dx.doi.org/10.1002/anie.201006204
http://dx.doi.org/10.1002/anie.201006204
http://dx.doi.org/10.1002/anie.201006204
http://dx.doi.org/10.1002/anie.201007762
http://dx.doi.org/10.1002/anie.201007762
http://dx.doi.org/10.1002/anie.201007762
http://dx.doi.org/10.1002/anie.201007762
http://dx.doi.org/10.1002/anie.201007762
http://dx.doi.org/10.1002/anie.201006587
http://dx.doi.org/10.1002/anie.201006587
http://dx.doi.org/10.1002/anie.201006587
http://dx.doi.org/10.1002/anie.201007488
http://dx.doi.org/10.1002/anie.201007488
http://dx.doi.org/10.1002/anie.201007488
http://dx.doi.org/10.1002/anie.201008036
http://dx.doi.org/10.1002/anie.201008036
http://dx.doi.org/10.1002/anie.201008036
http://dx.doi.org/10.1002/anie.201008067
http://dx.doi.org/10.1002/anie.201008067
http://dx.doi.org/10.1002/anie.201008067
http://dx.doi.org/10.1002/anie.201008067
http://dx.doi.org/10.1002/anie.201007056
http://dx.doi.org/10.1002/anie.201007056
http://dx.doi.org/10.1002/anie.201007056
http://dx.doi.org/10.1002/anie.201007056
http://dx.doi.org/10.1002/anie.201007678
http://dx.doi.org/10.1002/anie.201007678
http://dx.doi.org/10.1002/anie.201007678


Porphyrinoids

M. Brçring* 2436 – 2438

How Should Aromaticity Be Described in
Porphyrinoids?

Chlorophyll

B. Kr�utler* 2439 – 2441

A New Factor in Life’s Quest for Energy

Minireviews

Enzyme Inhibitors

E. Meggers* 2442 – 2448

From Conventional to Unusual Enyzme
Inhibitor Scaffolds: The Quest for Target
Specificity

Contents

2412 www.angewandte.org � 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim Angew. Chem. Int. Ed. 2011, 50, 2411 – 2423

For the USA and Canada:
ANGEWANDTE CHEMIE International
Edition (ISSN 1433-7851) is published weekly
by Wiley-VCH, PO Box 191161, 69451 Wein-
heim, Germany. Air freight and mailing in the
USA by Publications Expediting Inc., 200
Meacham Ave., Elmont, NY 11003. Periodicals

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$ 9442/8583 (valid for print and
electronic / print or electronic delivery); for

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.

“Porphyrins really are the [18]annulenes of
nature”—This is the title of a report
dealing with a new macrocycle (see
structure; gray C, white H, blue N), which
can be considered as either a porphyrin or
an [18]annulene. The spectroscopic data
prove the aromatic and porphyrinoid
character of the new compound, and
support the simple concept of a (4nþ2)p
main conjugation pathway as a key crite-
rion for porphyrinoid H�ckel
aromaticity.

A bacterium sees red : Chlorophyll f
(Chl f), a tetrapyrrole displaying unprece-
dented red-shifted absorption bands, was
discovered in cyanobacteria and its
structure was deduced by spectroscopic
means. The new chromophore of Chl f is
likely a result of biological adaptation and
biochemical optimization in bacteria in
their struggle for survival. It is a sign of
life’s constant demand for energy
obtained from sunlight through photo-
synthesis.

Creativity in demand : Enzyme inhibitor
scaffolds ranging from typical small
organic molecules to inorganic clusters
and even to polymers demonstrate that
the whole repertoire of organic, inorganic,
and macromolecular chemistry can be
used to meet the challenge of specific
molecular recognition in complex biolog-
ical systems.
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Controlling the outcome : Directing
groups have been widely used in recent
years to control chemical reactions. In
cases when the existing functional group
within a substrate is unsuited to achieve
an efficient intramolecular reagent/cata-
lyst delivery, the specific introduction of
an appropriately designed removable
reagent-directing group can be used to
address this problem (see scheme).

Filling in the gap : Label-free, real-time
electrical detection of proteins is achieved
with high selectivity and real single-mole-
cule sensitivity by using aptamer-func-
tionalized molecular electronic devices
with single-walled carbon nanotubes as
point contacts.

Well-orchestrated : A new mass spec-
trometry protocol (see picture) synchro-
nizes microdroplet creation, nebulizing
gas pulsing, and DAPI interface opening.
A number of advances result: 100-fold
improved detection limit, simultaneous
positive and negative ion spectra, and
decreased spray volumes in desorption
electrospray ionization (DESI).

Chloride, you’re nicked! A novel handcuff
catenane was prepared by anion templa-
tion and p–p stacking interactions. In
addition, the first crystal structure deter-
mination of such a catenane is reported
(see picture).
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Arylation goes platinum : The synthesis of
the ABCD ring fragments of the kibde-
lones has been achieved through a novel
PtIV-catalyzed arylation of a quinone
monoketal followed by photocyclization
(see scheme). Biological evaluation in the

NCI 60-cell screen revealed that the
kibdelone ABCD ring analogues were
about 2000 times less active than kibde-
lones B and C, suggesting that the tetra-
hydroxanthone structure of the kibdelones
is crucial for cytotoxicity.

Within the framework : Ionic complexation
of diblock copolypeptide poly(g-benzyl-l-
glutamate)-block-poly(l-lysine) (PBLG-b-
PLL) with 2’-deoxyguanosine 5’-mono-
phosphate (dGMP, gray) generates a
polymeric supramolecular framework
solid with self-assembled cages based on
two orthogonal shape-persistent motifs:
PBLG a helices (blue) and PLL b sheets
(red), which in turn are held together by
shape-persistent hydrogen-bonded
G-ribbons.

Blue rinse : A hybrid surfactant that com-
prises a hexavanadate cluster and two C18

alkyl chains shows unexpected blue lumi-
nescence (see picture). The luminescence
arises from the interaction between the
counterions and the hexavanadate clus-
ters, and varies with the type of counter-
ions. This behavior was confirmed by
studying the self-assembly of the hybrids
with various counterions in different sol-
vents.

Wrapped in IL : Solid electrolytes are key
for safer lithium batteries. The novel
LiZnSO4F fluorosulfate prepared by an
ionic-liquid-assisted synthesis delivers
high ionic conductivity at room temper-
ature (see picture). The lithium-contain-
ing ionic-liquid layer tailors the ionic
conductivity of inorganic composites by a
surface effect. This finding can be useful
in designing solid electrolytes with high
ionic conductivity.
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CuII connects peptides : The mechanism
of binding of CuII to amyloid b peptides
(Ab) implicated in Alzheimer’s disease
was elucidated by stopped-flow spectros-
copy, NMR relaxation, and simulation of
the kinetics on the millisecond timescale.

Two monomeric Cu–Ab species and a
dimeric Ab–Cu–Ab species were identified
(see picture). Aberrant aggregation appa-
rently occurs from the monomeric
species.

An unlikely marriage between chalcoge-
nide clusters and imidazolates leads to a
family of 3D covalent arrays of super-
tetrahedral chalcogenide clusters and
imidazolate ligands (see picture). These
are the first examples of supertetrahedral
clusters being assembled with anionic
ligands.

Closing the zipper : A method for the
bottom-up organic synthesis of defect-free
graphene nanoribbons in solution has
been developed. Polyphenylene precur-
sors with a unique kinked backbone
enabled full cyclodehydrogenation in a
single reaction step by an intramolecular
Scholl reaction with FeCl3 (see scheme).

Nothing left to chance : A convenient
protocol for selective cross-coupling of
diazo compounds for the convergent
synthesis of alkenes was developed (see
scheme; EDG = aryl, heteroaryl, vinyl;

R = O-alkyl, aryl). The selectivity control
elements were identified by ReactIR and
DFT calculations and provide a framework
for the design of viable diazo coupling
reactions.
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Falling into line : A method for the precise
generation of durable 3D chemical pat-
terns within stationary media was used to
direct the chemotactic self-organization of
living cells. A container with carefully
positioned slits, through which a chemo-
attractant (yellow) can diffuse, controls
the self-organization of Escherichia coli
cells (green ellipsoids) expressing green
fluorescent protein into a helical pattern
(see fluorescence images).

In the groove : The unique major-groove-
binding properties of a PtII complex can be
used to block the interaction between the
transcription factor CREB and DNA (see
picture). Variation of the ligands around
the PtII center changes the DNA binding
mode and results in specific gene
regulators with superior potency and
selectivity.

An efficient method for the synthesis of
alkyl a,a-difluorosulfonates has been
developed. The selection of the 2-pyridyl
group as the aryl substitute on the sulfone
is critically important for the success of
this transformation (see scheme). The

synthetic application of fluorinated sul-
fones is extended and a unique solution is
provided for a long-standing challenge in
nucleophilic difluoro(sulfonato)methyla-
tion reactions.

Neatly dissected : The computed confor-
mational kinetic isotope effects (KIEs) for
biphenyls 1 and 2 (X = D or H) are in good
agreement with experimental values and
have been partitioned according to the
Bigeleisen–Mayer and DH/DS
approaches. In [D8]-1 the KIE is dominated

by a normal entropic contribution which
overshadows an enthalpic contribution
determined by Hvib and not HZPE. The
inverse isotope effect in [D6]-2 is governed
by an enthalpic zero-point energy term
(HZPE) working against a normal entropic
contribution.
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Magnetic superoxidizers : A series of
magnetic superhalogens formed of
(MnxCl2x+1)� units has been discovered
(see picture; Mn violet, Cl green). The

series was characterized by photoelectron
spectroscopy, mass spectrometry, and
theoretical studies.

A familiar ring : An efficient catalytic
asymmetric hetero-ene reaction of 1,2-
dicarbonyl compounds (including isatins,
a-ketoesters, and glyoxal derivatives) is
described. The catalyst system derived

from 1 can be used for a broad substrate
scope and the corresponding products
were obtained in good yield and excellent
enantioselectivity. M.S. = molecular
sieves.

Hydrocarboxylation of alkynes : The first
example of nickel-catalyzed hydrozinca-
tion of alkynes that form stereodefined
hydrocarboxylation products is presented
(see scheme; cod = cycloocta-1,5-diene).

This catalytic system is efficient for the
activation of CO2 and the three-compo-
nent reaction produces products that
could be converted into important oxin-
dole or g-butyrolactam derivatives.

A novel synthetic protocol for the prepa-
ration of the title compounds has been
developed from a gold-catalyzed cyclo-
isomerization of 1,6-diynes containing
propargylic ester and arene–yne units. The
corresponding nitrogen-containing five-

membered heterocyclic compounds have
been obtained in moderate to good yields
(see scheme; DCE = 1,2-dichloroethane,
Tf = triflate). A plausible reaction mecha-
nism has been proposed on the basis of
deuterium labeling experiments.
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The tighter, the better! Fluorobis(phenyl-
sulfonyl)methane reacts readily with
aldehydes to give addition products in
excellent yields (see scheme; LiHMDS =

lithium hexamethyldisilazide), which is in

sharp contrast to previous findings. Both
strong Li–O coordination at low temper-
ature and fluorine substitution play
important roles in successful C�C bond
formation.

The asymmetric chlorocyclization of
unsaturated amides catalyzed by
(DHQD)2PHAL yields oxazoline and
dihydrooxazine derivatives (see scheme).
The reaction is operationally simple and
employs 1–2 mol % of the commercially
available (DHQD)2PHAL (hydroquinidine
1,4-phthalazinediyl diether) catalyst. Dif-
ferent substitution patterns of the olefin
as well as aromatic and aliphatic olefin
substituents are well tolerated.
DCDPH = N,N-dichloro-5,5-diphenylhy-
dantoin.

Slipping through : Pluronic molecules
adsorb onto nanoparticle surfaces
through their polypropylene oxide (PPO)
segments with the flanking polyethylene
glycol (PEG) segments forming a dense
muco-inert brush (see picture; top). While
uncoated particles are immobilized in
mucus through adhesive interactions with
mucus mesh elements, coated particles
diffuse rapidly through spaces in the
mucus mesh (bottom).

Wrap it up! Highly efficient copper-cata-
lyzed click chemistry can cover virus-like
particles with functionalized poly(2-oxa-
zoline) chains without interparticle
aggregation. The resulting core–shell
structures are significantly more temper-
ature-stable than the native protein par-
ticles.
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Hitting the hypoxic target : Combining a
nitro prodrug with a water-soluble phos-
phate converts duocarmycin analogues
from highly toxic DNA-alkylating agents to
highly selective antitumor compounds.

These prodrugs (see scheme) have out-
standing activity against hypoxic tumor
cells in vivo, cells which are usually con-
sidered the most resistant to conventional
therapy.

In short order : The shortest total synthe-
ses of natural product EBC-23 (see
scheme, PMB = para-methoxybenzyl,
TMS = trimethylsilyl) and a polymethoxy-
1-alkene to date have been accomplished

in just ten total steps each from com-
mercially available chemicals. The syn-
theses took advantage of highly diaste-
reoselective supersilyl-directed cascade
polyaldol reactions.

Mild and rapid : The title reaction is
presented and its applicability to
18F radiolabeling is demonstrated (see
scheme; TBAF = tetra-n-butylammonium
fluoride, THF = tetrahydrofuran, dba =

dibenzylideneacetone). The use of

p-nitrobenzoate as the leaving group is
significant to the success of this catalytic
organometallic fluorination process. A
range of allylic fluorides were synthesized
by this method.

Keys to the kingdom : A highly efficient
and diastereoselective transannular oxy-
Michael reaction for the construction of
the syn- and anti-tetrahydropyran units
from a common 14-membered macro-

lactone is the key step for the total
synthesis of aspergillide A and B (see
scheme; CM = cross-metathesis, HWE =

Horner–Wadsworth–Emmons, TBS = tert-
butyldimethylsilyl).
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Kept within bounds : For peptide-targeted
contrast agents, internal motion limits the
relaxivity gain. A focused library approach
identified an N-terminal thymine peptide
nucleic acid (PNA) that reaches an addi-
tional binding pocket on the protein fibrin.
The heteroditopic binding rigidifies the
molecule upon binding, resulting in
increased protein-bound relaxivity (see
picture).

A mixed-culture-derived microbial biofilm,
grown on silver electrodes, was studied
in vivo with surface-enhanced resonance
Raman scattering (SERRS) in combina-
tion with cyclic voltammetry. This exper-
imental approach provides unprece-
dented structural information about the
outer membrane cytochromes involved in
the direct electron transfer across the
bacterium–electrode interface.

On golden bond : In both the solid state
and in solution, the neutral dinuclear
gold(I) complexes [12-(R3PAu)2C�C-closo-
1-CB11H11] (R = Me, Et) dimerize to tetra-
nuclear gold(I) clusters held together by
aurophilic interactions. For the Et3P com-
plex, the dimer and the monomer exist in
equilibrium in solution at 25 8C. In con-
trast, even at 75 8C only dimers (AuI

4

clusters), are observed for the Me3P
complex (see structure: C black, B brown,
P pink, Au yellow).

Effective and unaffected : An [NiFe]
hydrogenase was immobilized on Au
electrodes. Surface-enhanced infrared
absorption (SEIRA) spectroscopy moni-
tored structural changes of the active site
as a function of the applied potential. The
redox titration of the enzyme gave a
formal potential (E1/2) similar to that
obtained for the enzyme in solution,
demonstrating that the structure of the
active site is not affected by the immobi-
lization.
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Distortion is the key : In situ EPR spec-
troscopy provides the first experimental
confirmation that the adsorption of O2

molecules on a stoichiometric ultrathin
MgO(001) film on Mo(001) leads to the
spontaneous formation of O2C

� radicals.
The results show that polaronic distortion
of the MgO lattice (see picture; Mg yellow,
O blue) stabilizes the radical, and this
distortion is only possible in very thin
films.

A couple of coppers : Two CuII ions exhibit
highly distorted cubic coordination and
unexpectedly large magnetic exchange
coupling in a discrete dicopper(II)-con-
taining 22-palladate(II). The compound is
isolated as the hydrated sodium salt
Na20[CuII

2PdII
22PV

12O60(OH)8]·58H2O (1)
in which the polyanion (see structure:
Cu turquoise, Pd blue, O red balls,
{PO4} purple tetrahedra) is the largest
noble metalate reported to date.

Analyze this! Residual dipolar couplings
(RDCs) can be used to determine the
constitution of a small molecule when
traditional methods for structure elucida-

tion fail. In a case study, a highly con-
gested, tricyclic compound resulting from
the electrophilic cyclization of an azide-
containing 1,5-enyne was investigated.
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