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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. Jiang, P. Elsner, K. L. Jensen, A. Falcicchio, V. Marcos,
K. A. Jørgensen*
Achieving Molecular Complexity by Organocatalytic One-Pot
Strategies: A Fast Entry for the De Novo Synthesis of Sphingoids,
Amino Sugars, and Polyhydroxylated a-Amino Acids

T. J. Kucharski, Z. Huang, Q.-Z. Yang, Y. Tian, N. C. Rubin,
C. D. Concepcion, R. Boulatov*
Kinetics of Thiol/Disulfide Exchange Correlates Weakly with the
Restoring Force in the Disulfide Moiety

W. Xu, X. Xue, T. Li, H. Zeng, X. Liu*
Ultrasensitive and Selective Colorimetric DNA Detection by
Nicking Endonuclease-Assisted Nanoparticle Amplification

G. A. Zelada, J. Riu,* A. D�zg�n, F. X. Rius*
Immediate Detection of Living Bacteria at Ultra-Low
Concentrations Using a Carbon-Nanotube-Based Potentiometric
Aptasensor

H. Ueda, H. Satoh, K. Matsumoto, K. Sugimoto, T. Fukuyama,*
H. Tokuyama*
Total Synthesis of (+)-Haplophytine

K. Fuchibe, T. Kaneko, K. Mori, T. Akiyama*
Expedient Synthesis of N-Fused Indoles: A C–F Activation and
C–H Insertion Approach

A. Giannis,* P. Heretsch, V. Sarli, A. Stçßel
Synthesis of Cyclopamine Using a Biomimetic and
Diastereoselective Approach

W. A. Chalifoux, R. McDonald, M. J. Ferguson, R. R. Tykwinski*
t-Butyl Endcapped Polyynes: Crystallographic Evidence of
Reduced Bond-Length Alternation

F. Carniato, C. Bisio, G. Gatti, E. Boccaleri, L. Bertinetti, S. Coluccia,
O. Monticelli, L. Marchese*
Titanosilsesquioxanes Embedded in Synthetic Clay as a Hybrid
Material for Polymer Science

Harbingers of single-chirality nanotubes :
Lessons learned from recent syntheses of
cyclophanes with record numbers of ben-
zene rings embedded in the macrocycle
(see picture) have brought chemists
closer to the goal of obtaining structurally
uniform single-walled carbon nanotubes
made-to-order. The syntheses of the
cyclophanes rely on the aromatization of
less-strained dihydroaromatic ring sys-
tems in the last step to build in the strain.
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SiO2 nanoparticles alone can catalyze the
formation of single-walled carbon nano-
tubes (SWNTs). Since transition-metal
catalysts are not required, clean SWNT

materials can be prepared whose intrinsic
property profile is not obscured by metal
catalyst particles.

Grounded : Substrate nanotopography is
known to profoundly influence the
behavior of cells both in vitro and in vivo.
Recent developments have demonstrated
the use of engineered synthetic substrates
to control complex cell function, including
differentiation and tissue formation. The
fluorescent micrograph in the picture
depicts a multicellular structure of endo-
thelial cells that was assembled using
substrates with synthetic nanotopogra-
phy.

Drug protection : Nanogels—swollen
nanosized networks of hydrophilic neutral
or ionic polymer chains—can spontane-
ously incorporate low-molecular-mass
drugs or biomacromolecules such as
oligonucleotides, siRNA, DNA, and pro-
teins. Numerous chemical functionalities
can be employed for the introduction of
imaging molecules and the targeted
release of drugs (see picture).
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Metalla-cycloaddition : An unprecedented
formal [4þ2] cycloaddition reaction takes
place when osmium hydrido alkenylcar-
byne 1 reacts with acetonitrile to afford
the first metallapyridinium complex 2 in

high yield (see scheme). Deprotonation of
2 gives the first osmapyridine compound
3. Treatment of 3 with HBF4 can regener-
ate 2 in almost quantitative yield.

Sort it out! Density-gradient ultracentri-
fugation is used to separate single-walled
carbon nanotubes (SWNTs) of a single
chirality. A “nanometal sinker” (AuCl4�

ions) adsorbs onto specific SWNTs and

allows the separation of adsorbed SWNTs
and nonfunctionlized SWNTs (see pic-
ture). (6,5) SWNTs have been successfully
separated from as-prepared SWNTs in a
process termed “SWNT chirality fishing”.

On again, off again : A pyrene-based
covalent organic framework (see struc-
ture: blue pyrene, white B, red O) facili-
tates exciton migration and carrier trans-
portation, harvests visible-light photons,
and responds quickly to irradiation with
light to enable the generation of a sig-
nificant photocurrent. The framework is
capable of repetitive photocurrent
switching with a large on–off ratio.

Staying on a plane : Even small substitu-
ents on the backbone of conjugated
polymers can cause them to twist signifi-
cantly, lowering conjugation and leading
to wider band gaps. Oligo- and polysele-
nophenes are more rigid than their thio-
phene analogues, and can maintain their
planarity and low band gap with sub-
stituents that otherwise cause consider-
able twisting. The picture shows two
selenophene dimers; Se magenta, S yel-
low.
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Three in one go : Unactivated dienes
containing a cycloalkenyl moiety reacted
with a range of substituted aryl halides in
the presence of Pd(OAc)2/PPh3 to afford
fused polycyclic heterocycles (see
scheme). Three carbon–carbon bonds are

formed in this domino reaction, which
involves highly regioselective C�C cou-
pling and C�H functionalization steps.
DMF = N,N-dimethylformamide;
Bn = benzyl, Ts = p-toluenesulfonyl.

Step by step : The combined use of ESI
mass spectrometry and complementary
DFT approaches allows the proposal of a
formation mechanism for the Lindqvist
anion. The mechanism is based on suc-
cessive aggregation steps of hydrogen-
tungstate anion as the “building block”
with subsequent protonation and water
condensation. The Lindqvist anion is
formed after five steps.

Rational expectations : Molecules con-
taining six contiguous fluorine atoms
along a carbon backbone have been
synthesized in a stereocontrolled manner.
X-ray crystallography shows that the fluo-
roalkane can adopt a helical or a zigzag
shape depending on the stereochemical
pattern (see structures). These findings
are rationalized by simple stereochemical
effects associated with C�F bonds.

Bisosmanaphthalene 2 and osmanaph-
thalyne 3 can conveniently be synthesized
selectively and in high yield from osmium
hydride–alkenylcarbyne 1 by intramolecu-
lar C�H activation under an inert or

oxidizing atmosphere (N2 or O2, respec-
tively). The transformation of bisosma-
naphthalene 2 into osmanaphthalyne 3
represents the first conversion from met-
allabenzene into metallabenzyne.
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A boomerang-shaped organic gelator, a
dehydrobenzo[12]annulene derivative
with two methyl ester groups (see pic-

ture), successfully forms an organogel in
various organic solvents.

Spiraling upwards : Enantioenriched fluo-
renone-containing [9]helicene-like mole-
cules have been successfully synthesized
through the formation of five successive
rings by rhodium-catalyzed intermolecular
double [2þ2þ2] cycloadditions of

2-naphthol-linked tetraynes with dialky-
nylketones (see scheme; cod = cycloocta-
1,5-diene). Their unique crystal structures
and photophysical properties have also
been determined.

Dienamines formed in situ from a chiral
secondary amine and an a,b-unsaturated
aldehyde undergo the highly a-regiose-
lective title reaction to give densely func-
tionalized piperidine derivatives with

excellent enantioselectivity (see scheme).
The products were converted into a variety
of versatile cyclic frameworks. Ts = 4-tol-
uenesulfonyl.
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A triple-bond bonanza : The alkyne func-
tional group can be a valuable handle for
organic synthesis because the alkyne unit
can function both as a nucleophile or as
an electrophile when activated with an
appropriate metal catalyst. This dual
nature of the alkyne moiety has been
exploitated for the concise total synthesis
of the natural product soraphen A (see
retrosynthesis; PMB = para-methoxyben-
zyl, TBS = tert-butyldimethylsilyl).

Two flavors : Intra- and intermolecular
spin–spin interactions of unpaired elec-
trons coexist and correlate in stacks of
phenalenyl-based singlet biradicals. The
electronic structure of the one-dimen-
sional p–p chain is best represented by
the superposition of formulas A and B in
terms of the resonating valence-bond
(RVB) model. Lower temperatures and
higher pressures induce a resonance
balance shift to the formula B.

A mind-bending compound : 1,1,8,8-
Tetramethyl[8](2,11)teropyrenophane (see
picture) has been synthesized in just eight
steps and 10% overall yield from dimethyl
suberate. The teropyrene system and its
two benzylic carbon atoms are close in
structure to half of an 80-carbon atom
aromatic belt (Vçgtle belt) and a segment
of an (8,8) single-walled carbon nanotube.

Fixing the hole : Molecular organic com-
pounds with large accessible internal
cavities display gas-storage ability in the
amorphous solid state. This finding sug-
gests for the first time that long-range
molecular order is not a prerequisite for
organic molecules to be engineered as
porous materials.
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Getting in shape : Meso-pentafluoro-
phenyl triply N-confused hexaphyrins have
been synthesized in the free-base and
oxidized forms and shown to have a
triangular shape and efficient emission in
the NIR region (see picture). The trian-
gular shape is achieved by the presence of
alternating confused and normal pyrrole
rings. DFT calculations show that the
triangular shape is more stable than a
rectangular form.

Versatility : Cycloaddition of carbamoyl
cyanides to 1,3-butadiynes via seven-
membered zirconacyclocumulenes yields
dihydroindeno[2,1-b]pyrroles (see
scheme, right); a C(sp2)�H bond on the

aromatic substituent of the 1,3-butadiyne
reactant is activated in the process. In
contrast, reactions with aryl or alkyl acyl
cyanides provide a stereoselective route to
cis-[3]cumulenones (left).

Rapid access : A gold(I)-catalyzed 1,3-
dipolar cycloaddition of 2-(1-alkynyl)-2-
alken-1-ones with nitrones provides a
practical, regiospecific, and stereoselec-
tive access to highly substituted fused
bicyclic furo[3,4-d][1,2]oxazines under

mild conditions (see scheme). These
fused heterobicyclic compounds can be
readily converted into furans or 3,6-dihy-
dro-2H-1,2-oxazines in a chemoselective
fashion.

A little bit of flexibility : Charged or neutral
species can be accommodated in solution
and in the solid state by the closed
hydrophobic cavity of the first calix[6]ar-
ene to adopt a 1,3,5-alternate conforma-
tion (see picture, Boc = tert-butoxycar-

bonyl). The encapsulation involves an
induced-fit process that is reminiscent of
the rotation of a door and is characterized
by large activation barriers for guest
exchange.
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Move to the first row: Simple and practical
synthetic methods have been developed
for metal complexes of N-heterocyclic
carbenes. A number of FeII, CoII, NiII, as
well as divalent and mixed-valent Cu

carbene complexes were obtained in good
yields by treating metal powders with
imidazolium salts in the presence of Ag2O
or air.

Sweet structure : Acyclic reducing carbo-
hydrate intermediates are typically
impossible to crystallize. 1-Amino-1-
deoxy-d-fructose derivatives afford an
exceptional example of the keto form in

the crystalline state (see structure), pos-
sibly as a consequence of an interplay
between the hydrophobic microenviron-
ment around the carbonyl group and
hydrogen-bonding patterns.

New facets of enzyme activity : d-Fruc-
tose-6-phosphate aldolase (FSA) catalyzes
the self-aldol reaction of glycolaldehyde
(GA) and its cross-aldol addition to other
aldehydes. As the affinity of GA for FSA as

a donor is higher than that as an acceptor,
cross-aldol reactions are possible with
good to poor aldehyde acceptors if the
concentration of GA in the reaction is kept
low.

Bismuth goes GaGa : Dibismuthenes are
derived from commercially available
bismuth(III) triflate or aryloxide salts by
employing [Ga(ddp)] (ddp = CH-
[MeC(2,6-iPr2C6H3)N]2) as an efficient
reducing agent and trapping ligand. Apart
from the shortest bismuth–bismuth
bonds known to date, the compounds
demonstrate the unique synthetic poten-
tial in main-group chemistry of low-coor-
dinate Group 13 compounds analogous
to N-heterocyclic carbenes.
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Cutting P4 in pieces! Stable singlet car-
benes react with white phosphorus at
room temperature to afford P4 , P3 , P2 , and
even P1 fragments that are stabilized by
the carbene moiety (see picture). This
process of activation and fragmentation,
which was previously carried out using
transition metals, can lead to the envi-
ronmentally friendly production of phos-
phorus derivatives.

Round numbers : A gold-catalyzed 2,7-
cycloaromatization of captodative dienyne
carboxylic acids has been developed that
occurs at room temperature with low
catalyst loading and total regioselective
control (see scheme). The reaction is

totally dependent on the electronic prop-
erties of the dienyne acid: if a strong
electron-donating group is not directly
linked to the triple bond, a 1,6-cyclization/
decarboxylation sequence takes place.

Polarity of H+ reversed : The synthesis of
[B2H3(hpp)2]+I�,a dinuclear borohydride
with terminal and bridging H atoms (see
picture; B yellow, N blue, C gray, H white,
I purple), is made possible with the ligand
hexahydropyrimidopyrimidate (hpp). In
the course of the reaction the proton is
converted into a hydride.

A change of image : Single molecules of
horseradish peroxidase are investigated
by scanning electrochemical potential
microscopy (SECPM) and electrochemical
STM (EC-STM). SECPM delivers images

(left) of single enzymes that are of greater
detail than those obtained by EC-STM
(right) and even shows an enzyme mole-
cule not visible in the STM image.
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The unique combination of geometric and
electronic properties explains the remark-
able magnitude of the Cotton effects in
the circular dichroism spectra of new
enantiomerically pure alleno-acetylenic
macrocycles (see picture). The macrocy-
cles (P,P,P,P)-(�)-1 (red) and
(M,M,M,M)-(þ)-1 (blue) were prepared in
three steps starting from optically pure
1,3-di-tert-butyl-1,3-diethynylallenes.
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