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' The core of the problem: Electrocatalysts ReJZZ LINALIATTTL L]

need to be highly active and durable under
harsh reactive environments in order to
meet the requirements for future auto-
motive applications. Platinum-group-
metal-based core—shell and core—shell-
like nanostructures have great potential in
the design of multifunctional catalysts for
the oxygen reduction reaction (ORR; see

picture).
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Experiments in existentialism: Diaziri-
none is a molecule with a colorful history.
Once considered a transient species, it
was recently recast as an elusive species.
That “death announcement” is no longer

Targeted nongenotoxic tumor therapy is
an emerging and promising field of phar-
macology. Understanding the cellular
mechanism involved in tumorigenesis
enables researchers to regulate the
molecular machinery responsible for DNA
repair and cell-cycle control. Structural
data are crucial for the development of
such novel nongenotoxic drug leads,
which should help cells in the fight against
cancer.

The essential element of thermodynamic
optimization is to coax a system (the
horse) along the optimal path by inter-
action with a judicially varying reservoir
(the moving carrot). This is called a
horse—carrot process. If the distance from
the horse to the carrot is small the horse
will not move very quickly; if the distance
is too large, it will give up and not move at
all. The goal of optimization is to find the
right driving force under the given con-
ditions.

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

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

appropriate, as the recent synthesis and
flash vacuum pyrolysis (FVP) of carbonyl
diazide has resulted in the first synthesis
and full spectroscopic characterization of
diazirinone.
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Growth inhibition
Tumor growth

individuals who are personal members of a
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sales tax.
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Contractually binding: The methionine
residues of the extracellular domain of
hCTR1 (hCTR1_N) and its mutants were
shown to be the key residues for cisplatin
binding. hCTR1_N significantly facilitates
the activation of the drug by the formation
of Pt-thioether species. The anticancer
drug is likely transported by hCTR1
through methionine-based sulfur—sulfur
exchange (see picture).

Polyamide= || @ @8

LSS, 70 et

Relay race: The first example of a pro-
grammable DNA photonic wire is

reported utilizing fluorophore-tethered
pyrrole-imidazole polyamides for site-
directed fluorophore assembly along a
pre-formed DNA duplex (see scheme;

psychotetramine

Angew. Chem. Int. Ed. 201, 50, 2653 —2664
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PB = Pacific Blue, Cy3 = Cyanine3; orange
rectangles =fluorophore). The impor-
tance of such control is revealed by
efficient energy transport over distances
in excess of 27 nm.

Solving the puzzles: Total synthesis
played a key role in the elucidation of the
stereochemistry and verification of the
constitution of the complex polymeric
natural product psychotetramine. The
route features three powerful assembly
processes that enabled four rounds of
total synthesis-guided structure determi-
nation. The pursuit of this alkaloid also
led to an improved procedure for indole—
aniline coupling and a highly efficient
enantioselective synthesis of psychotri-
mine.

© 201 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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A new spin: The addition of chemically
inert perfluoro carboxylic acids (green;
see picture) to P450 enzymes results in
dramatic activation of their catalytic
activity as a result of the conversion of the
Fe/heme from a low-spin to a high-spin
state, and the reduction of the binding-
pocket size. Together these effects allow
otherwise inert substrates such as pro-
pane and even methane to be oxidized.

Inner protonation

Ph
Protonation made easy: The formation
and crystal structure determination of
phthalocyanine protonated at the meso-

and isoindole nitrogen atoms (see pic-
ture) are achieved by using the free base

omoen M \
KQ}'**?
N, /N ,Ph -
H* RN N
N N/M N” H
4 Ph
Z ;:/L/ N’&Q
Ph P

M =Hgp, Zn

Outer protonation

and a zinc complex of saddle-distorted
octaphenylphthalocyanine, respectively.
The saddle deformation alters the elec-
tronic structure of the phthalocyanine ring
and facilitates its protonation.

The title nanotubes were synthesized by
template-assisted one-step electrodepo-
sition and found to exhibit markedly
enhanced electrocatalytic activity toward
oxygen reduction, which can be attributed
to a combination of several favorable
factors: the multicomponent nature with
which different elements work synergisti-
cally, the strain and electronic effects
associated with surface dealloying, and
their hollow and porous geometry.

. Nu JNU? . Y OH
~N Introduce A'2 )\
/(\/r - y = - Strain \'\I H e
AN \/%Ar S R4 —- AN
H o £ Remove A2 o (o) H
Strain 3’;

Flipping diversity: Minimization of 1,3-
allylic strain (A"3 strain) is a recurring
element in the design of a stereochemi-
cally and spatially diverse collection of 2-
arylpiperidines. A3 strain guides the

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

regioselective addition of nucleophiles
and N-substituents leverage A" strain to
direct each stereoisomer to two different
conformer populations, thus doubling the
number of library members.
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Carbonaceous

microsphere
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Metal oxide hollow
microsphere

A sphere of many coats: A facile sequen-
tial templating process for the general
preparation of metal oxide hollow micro-
spheres with multiple shells (red), such as
a-Fe,0;, Co;0,, NiO, CuO, Zn0O, and
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ZnFe,0,, may open up new opportunities
for preparing advanced materials based
on complex hollow structures with multi-
purpose applications.
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Thin films not thin on the ground: The title
films were grown by molecular layer
deposition involving repeated sequential
adsorption of diethylzinc (DEZ) and hexa-
diyne diol (HDD) with UV polymerization.
The prepared zinc oxide cross-linked pol-

Ph

Ph
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ydiacetylene films exhibited good thermal
and mechanical stabilities, enhanced car-
rier mobility (>1.3 cm?V~'s), and other
favorable properties owing to their 2D
structures.

Tantalizing hydrocarbons: Tantalum hy-
dride supported on fibrous silica nano-
spheres (KCC-1) catalyzes, in the presence
of hydrogen, the direct conversion of
olefins into alkanes that have higher and
lower numbers of carbon atoms (see
scheme). This catalyst shows remarkable
catalytic activity and stability, with excel-
lent potential of regeneration.

Whopper sandwich: A double-decker fer-
rocene-type complex with N-fused por-
phyrinato ligands (see picture) was syn-
thesized from N-fused porphyrin, and its
structure and properties were character-
ized with X-ray crystallographic analysis,
variable-temperature '"H NMR spectra,
and electrochemical measurements. The
unique three-dimensional d—m conjugated
system was elucidated with the aid of DFT
studies.

© 201 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Pd-catalyzed
asymmetric
alkylations

o} R /

a-quaternary
vinylogous esters

11 examples

iBuO

Contraction action! A simple protocol for
the catalytic asymmetric synthesis of
highly functionalized y-quaternary acylcy-
clopentenes (see schematic) in up to 91%
overall yield and 92% ee has been devel-
oped. The reaction sequence employs a

<" }'\g N0
\ ) N
\\ - ; A
[l 4 HNTZ S0 N
T CDy2 —

Lighten up! To investigate intracellular
binders of myotube-specific probes, a
thiol-reactive derivative, CDy2, was pre-

’//O R2
/""/Ni | | 0°CtoRT
R a up to >98:2

BPin regioselectivity

Transmetalation off

Off and on: A nickel-catalyzed benzannu-
lation of alkynylboronates provides func-
tionalized phenols with high levels of
chemo- and regioselectively. While trans-
metalation of organoboron intermediate
to organonickel does not occur during

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

R1

stereocenter

o

hard electrophilic site .\o
quatemary — @)&/‘ nucleophilic site

\- soft electrophilic site

R
functional ///J \
group handle y-quaternary variable group

acylcyclopentenes
14 examples

palladium-catalyzed enantioselective
alkylation reaction and exploits the
unusual stability of -hydroxy cyclohepta-
nones to achieve a general and robust
method for performing two-carbon ring
contractions.

pared. In live cells, the derivative selec-
tively localizes in mitochondria and cova-
lently labels its binding partners.

Sorting by spinning: Empty (end-capped)
and water-filled (open) carbon nanotubes,
which coexist in aqueous solutions, can
be separated by density gradient ultra-
centrifugation (see picture), and the
empty tubes allow enhanced diameter
sorting. The isolated empty nanotubes
possess narrower electronic and vibra-
tional transitions and enhanced quantum
efficiences compared to the water-filled
nanotubes.

OH OH

R2 Ni

Base

CE ' Cf‘z
BPin Ar-OMs Rt Ar

Transmetalation on

cycloaddition, it is “switched on” by
addition of base, thus allowing a one-pot
benzannulation and cross-coupling to be
realized (see scheme; Pin=pinacolato,
Ms = mesyl).
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Many facets: A simple synthetic route,
which is based on reduction in aqueous
solution, results in Pt concave nanocubes
(see picture) enclosed by high-index
facets such as {510}, {720}, and {830}.
The nanocrystals exhibit electrocatalytic
activity (per unit surface area) that is 3.5
times higher than the commercial Pt/C
catalyst in the oxygen reduction reaction.

cat.

Cu(OtBu) L
@(pin) Bu /diphosphine S
H / -
Me THF, MeOH (pin)B-
84% ee

Hooray for hydroboration! The products
afforded by the title reaction depend on
the substitution pattern on the double
bond moiety of 1,3-enyne substrates (see
scheme). These types of products, either
1,3-dienylboronates or 3-alkynylboronates,

H LM
Lm-BAF b
4 H

H F

F F
nucleophilic attack
by hydride

Secret revealed: The mechanism of the
catalytic hydrodefluorination of penta-
fluorobenzene by the N-heterocyclic car-
bene complex [Ru(IMes) (PPh;),(CO)H,]
has been investigated by DFT calculations.

Two sets of novel pathways (concerted
and stepwise) have been defined whereby

-HF

F ——
H
F
F

Bu cat.
F Cu(OtBu) Me
/PPhy 7
—_— Ws(pm)
; THF, MeOH
B(pin) Bu

are difficult to obtain by other methods.
Interestingly, ligand-controlled borylation
was observed with high selectivity in some
cases. pin = pinacolato, THF =tetrahy-
drofuran.

L,M—F
L,M +HF +
S H
F H F H
F F FQF
F F

regioselective

ortho-hydrodefluorination
a Ru H ligand can act as a nucleophile at
the fluoroarene substrate. The most
accessible pathway equates to the forma-
tion of 1,2,3,4-C4F,H, and thus accounts
for the unusual regioselectivity that is
observed experimentally (see scheme).

. Me
37% overall yield
8 steps H
TMS — ©
= —  H'[ HN

Natural inspiration: A concise total syn-
thesis of (+)-stemoamide was completed
in eight steps with a 37% overall yield. A
bioinspired N-acyliminium ion cyclization
and an unprecedented dynamic ruthe-
nium-catalyzed cyclocarbonylation en-

Angew. Chem. Int. Ed. 201, 50, 2653 —2664

(0]
(+)-Stemoamide

sured the high efficiency of the synthesis.
A novel silver-mediated cyclization of an
allenic alcohol shows potential for the
future asymmetric synthesis of the target.
TMS =trimethylsilyl.
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Conducting experiments: Amphiphilic
PQP14 complexes self-assemble into two-
) nanostructures in a
controlled way by choosing alkyl sulfo-
nates or disulfonates as anions (see
picture). The morphologies of these 2D

dimensional (2D

12} ‘\.

?\Mn

1 gm

nanostructures significantly affect the
ionic conductivity of the mixture of PQP14
complexes and lithium salts, for which the
planar aggregates exhibit a conductivity of
two orders of magnitude higher than that
of the puckered ones.

Synergistic gathering: Biochemical stud-
ies reveal a highly efficient strategy in
biosynthesis to promote consecutive
multienzyme reactions. In the curacin A
pathway, catalytic efficiency of a multi-step
modification process and one-step trans-
location is significantly enhanced by
tandem organization and dimerization of
the ACP; tridomain with an unexpected
synergistic effect (see scheme).

It's all about polymers: All-polymer solar
cells (all-PSCs) based on six perylene
diimide containing polymers (PX-PDls)
as acceptor materials and two polythio-
phene derivatives (P3HT and PT1) as
donor materials were investigated sys-
tematically (see picture). The highest
power-conversion efficiency (PCE) of all-
PSCs was 2.23 %, one of the highest PCEs
of polymer/polymer blend photovoltaic
devices reported to date.

1) CH(OMe)s L~"~oMe

2) K,CO3 R
up to 99% ee

Water is welcome! Chiral o-substituted
[3,y-epoxides have been prepared in good
yields and with excellent enantioselectiv-
ities in a one-pot synthetic procedure. The
key reaction of this process, which

o., "
1) PhaP=CR*CO,Et I/\ 2, CO2Et

2) KoCO3 R R

up to 99% ee

involves a series of uninterrupted
sequential reactions, is an asymmetric
aldol reaction of aqueous chloroacetalde-
hyde mediated by a diarylprolinol deriva-
tive (see scheme).
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An unprecedented reaction mode of cya-
nogen bromide has been discovered.
Under basic conditions, cyanogen bro-
mide acts as an equivalent of both Br* and
CN~ to convert enolizable ketones into

Concentric rings of organic nanowires
(see schematic and micrographs) were
prepared simply by controlling the evap-
oration of a droplet of dye solution in a
confined space. By adjusting the initial
concentration, the density and spacing of

0.25 M in DMF, RT R* R

16 examples
40-93%

the corresponding cyanoepoxides in good
yields. This unique reaction mode pro-
vides new, one-pot access to densely
substituted cyanoepoxides from easily
available ketones (see scheme).

200 um

the concentric arrays of organic nanowires
can be tuned. This facile approach can
also be used to produce large-scale
organic semiconductor devices with
nanowire configuration.

Hoar Ar
N! ! / R
=N, EX. - e
\ B0 = { B-OH MHE, ¢ B=0--"M N
- ;
v EX N N g-N
Ar Ar

Have it B=Oth ways: Metal-free anionic
oxoboranes and Lewis acid stabilized
oxoboranes that feature a formal B—O
double bond can be conveniently obtained

Hunting high and low: A cyanide-bridged
rhombic mixed-spin Fe'-Fe" complex that
features low-spin (LS) and high-spin (HS)
Fe'' centers was prepared by self-assembly
including the decomposition of SeCN.
The structural motif represents a hybrid
[2x 2]grid/metallocyclic architecture (see
picture).
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from an N-heterocyclic borinic acid in the

presences of N-heterocyclic carbenes
(NHCs) and Lewis acids, respectively (see
picture).
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A dream come true: ABT-341 was synthe-
sized in high yield with excellent dia-
stereo- and enantioselectivity in a one-pot
process mediated by a diphenylprolinol
silyl ether (see scheme; TMS =trimethyl-
silyl). Thus, an asymmetric Michael reac-

A great leap for an amino acid is enabled
by a DNA-triggered reaction which
involves the transfer of an aminoacyl
group from a donating thioester-linked
PNA-peptide hybrid to a peptide—PNA
acceptor (see scheme). The formed pep-
tide conjugates acted as antagonists to
the X-linked inhibitor of apoptosis protein
(XIAP) and allowed reactivation of initia-
tor caspase-9 as well as the executioner
caspase-3.

The secondary structure elements in Af3
protofibrils (see TEM image) were deter-
mined at a single residue level by solid-
state NMR spectroscopy. The B-sheet
elements of the mature fibrils are already
preformed in protofibrils, but these
regions have to elongate during the con-
version into mature fibrils. The data have
important implications for understanding
the process of fibril formation in general
as well as the structural basis of Alz-
heimer’s disease.

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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tion, a domino Michael/Horner—Wads-
worth—-Emmons reaction combined with a
retro-aldol reaction, base-catalyzed iso-
merization, amide-bond formation, and
reduction of the nitro group all took place
in a single flask.
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Changing color: The pentaphenylborole—
2,6-lutidine adduct 1 has unusual photo-
physical properties. Cooling a solution of
1 results in the disappearance of the
absorption band at 578 nm and a color
change from blue to yellow. Irradiation of
1 at low temperatures leads to a migration
of lutidine from boron to the adjacent
carbon with B=C bond formation and a
color change to green.

Angew. Chem. Int. Ed. 201, 50, 2653 —2664


http://dx.doi.org/10.1002/anie.201006204
http://dx.doi.org/10.1002/anie.201007103
http://dx.doi.org/10.1002/anie.201006234
http://dx.doi.org/10.1002/anie.201007265
http://www.angewandte.org

@

Sensor at work: The structure of platinum
in a 50 micrometer thin SnO, layer is
monitored by the combination of a spe-
cially designed experimental sensor setup
with high-energy-resolution fluorescence-
detected X-ray absorption spectroscopy
and “range-extended” EXAFS to gain new
insights into the local structure of the
platinum dopant.

Experimental charge density analyses
reveal significant differences between the
nature of 3-agostic bonding in early- and
late-transition-metal (M) complexes. For
d"-configurated M alkyl compounds, the
[-agostic interaction can be described by
a modified Dewar—Chatt-Duncanson
model with three o/mt bonding compo-
nents, whereas one delocalized orbital is
sufficient to account for the hyperconju-
gative stabilization in agostic d° systems.

Supporting information is available
on www.angewandte.org
(see article for access details).
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Undecided! A titanium(IV) triscatecholate W2 AN LIR AT IR T ALY CH

bearing chiral ester groups shows differ-
ent CD spectra in methanol and DMSO.
The observation of different stereoisomers
lies in the preferred conformation of the
side groups in the monomer and dimer,
which leads to different chiral induction in
the different species.

(see article for access details).

© 201 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

O@' A video clip is available as Supporting
Information on www.angewandte.org

M. Albrecht,* E. Isaak, M. Baumert,
V. Gossen, G. Raabe,
R. Frohlich 2850-2853
“Induced Fit” in Chiral Recognition:
Epimerization upon Dimerization in the
Hierarchical Self-Assembly of Helicate-
type Titanium(IV) Complexes

Ef This article is available
online free of charge
(Open Access)

www.angewandte.org

2663


http://dx.doi.org/10.1002/anie.201004499
http://dx.doi.org/10.1002/anie.201006065
http://dx.doi.org/10.1002/anie.201006448
http://www.angewandte.org

Contents

Service

Looking for outstanding employees?

Do you need another expert for your excellent team?
... Chemists, PhD Students, Managers, Professors, Sales Representatives...

Spotlight on Angewandte's

Place an advert in the printed version and have it made available online for Sister Journals 26662668

1 month, free of charge!

Angewandte Chemie International Edition

Advertising Sales Department: Marion Schulz

Phone: 062 01- 60 65 65 Preview 2855
Fax: 062 01- 606550

E-Mail: MSchulz@wiley-vch.de

Corrigendum

Asymmetric Mannich Reaction of The authors of this Communication (10.1002/anie.200903635) have recognized an error
Fluorinated Ketoesters with a in Figure 1, which was inadvertently replaced by a model structure. The correct Figure 1
Tryptophan-Derived Bifunctional is shown below.

Thiourea Catalyst

X. Han, ). Kwiatkowski, F. Xue,
K.-W. Huang,* Y. Lu* _____ 7604-7607

Angew. Chem. Int. Ed. 2009, 48

DOI 10.1002/anie.200903635

Figure 1. Intermediate IMa formed from 1a, 2a, and Trp-1. Hydrogen-bond distances are given
in A (non-hydrogen-bonded hydrogen atoms were omitted for clarity).

The text which refers to Figure 1 (page 7605, right column) is also incorrect. It should
read: “We carried out density functional theory calculations to elucidate the
stereochemical outcome of this novel Mannich reaction.'? Our preliminary efforts were
focused on the identification of the structure of the pre-transition-state complex.
Complex IMa (for the formation of 3 a) was located as the most plausible intermediate.
With a C—C bond distance of 3.637 A, it is ready to undergo the bond-forming step
(Figure 1). The diethylamino group of Trp-1 could first deprotonate 1a to yield an
ammonium group. Nonclassical C—H---O interactions were observed, which might
presumably assist the thiourea moiety in binding the resulting ketoenolate. The
ammonium group could later direct and bind the incoming imine to bring it into
proximity with the ketoenolate in a locked conformation.”

The authors would like to point out that this error does not affect the interpretation of
results in the Communication.
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