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No, it’s not frogspawn! Polymer-coated

“If I were not a scientist, | would be a fisherman or

a farmer.

What | look for first in a publication is its graphical
abstract ...”

This and more about Shu-Hong Yu can be found on
page 12402.

I. S. Lee C. R. Bertozzi

Heinz A. Staab, who was for many years Director at the
Max Planck Institute (MPI) for Medical Research in
Heidelberg, and previously President of the Max Planck
Society (MPG) and the Gesellschaft Deutscher
Chemiker (GDCh, German Chemical Society), passed
away on July 29, 2012 at the age of 86 in Berlin after
a long illness.

Ramon Rios Torres

Polymerizing Nanoparticles
~Te ‘ e

gold nanoparticles can be assembled into
extended mesoscopic chains with precise
dimensional control. Here, the conditions
can be adjusted to promote the fusion of
polymeric ligands into cylindrical micellar
aggregates. This type of colloidal poly-
merization offers a new and versatile
route to a variety of mesoscopic assem-
blies of nanoparticles.
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In black and white: The hydrogenation of
TiO, can extend its optical absorption into
the visible and infrared region and change
its color from white to black. Furthermore,
the hydrogenated black TiO, exhibits
excellent photocatalytic activity for the
splitting of water to yield H,.

Chemistry the worm’s way: The nematode
Pristionchus pacificus constructs elaborate
small molecules from modified building
blocks of primary metabolism, including
an unusual xylopyranose-based nucleo-
side (see scheme). These compounds act
as signaling molecules to control adult
phenotypic plasticity and dauer develop-
ment and provide examples of modular
generation of structural diversity in met-
azoans.
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An adventurous undertaking: The syn-
thetic conquest of thiostrepton was ach-
ieved in 2004. In this vivid account the
author describes the laboratory odyssey
with its many intriguing twists and turns
that led to this memorable total synthesis.
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protodeboronation

E-allylic boronic esters undergo a highly by using KHF,/TsOH (see scheme). The
diastereoselective protodeboronation utility of the methodology has been illus-
with TBAF-3 H,O to give Z-trisubstituted  trated in a short synthesis of a component
alkenes. The selectivity can be switched to  of the sex pheromone of the Californian
give predominantly the E-alkene instead  red scale beetle.

Iterative enrichment by conventional

selection rounds 100 101
I I I I I I I Sequence—‘
Enrichment by CFMS selection in one round: Frequency vs.
101 102 103 104 10510% functionality of
[ - I —— clones after
4 | High -Throughput | selection
Seqt ing

In a single round: By combining the high-  round of mRNA display is made possible.
efficiency enrichment through the contin-  This approach eliminates iterative selec-

uous-flow magnetic separation (CFMS) tion cycles and provides a path to fully
technique with the analytical power of automated ligand generation (see pic-
next-generation sequencing, the genera- ture).

tion of antibody mimetics with a single

Disulfides enhance the transfection effi-
cacy and reduce the toxicity of cationic
gene delivery polymers. A quantitative
analysis is provided of the bioreduction of
a dynamic bioreducible dendritic polycat-
ionic probe in four cell lines. Such knowl-
edge is indispensible for understanding
and optimizing bioreducible drug and
gene delivery systems.

Stable antiaromatic expanded porphyrins  matic electronic destabilization. Both the

were designed by the judicious imple- [28]hexaphyrin 1 and the [36]octaphyrin 2,
mentation of meso-imidazolyl groups, which contain imidazolyl groups at two
which cause stabilization through the opposite meso positions, are shown to be

creation of a hydrogen-bonding network  stable Hiickel antiaromatic species.
(see structures) that overcomes antiaro-

Angewandte

imemationatedition. CEIMIE

E/Z-Alkene Synthesis

M. ). Hesse, C. P. Butts, C. L. Willis,*
V. K. Aggarwal* _______ 12444-12448

Diastereodivergent Synthesis of @
Trisubstituted Alkenes through
Protodeboronation of Allylic Boronic

Esters: Application to the Synthesis of the
Californian Red Scale Beetle Pheromone

Ligand Design @

C. A. Olson, J. Nie, ). Diep, I. Al-Shyoukh,
T. T. Takahashi, L. Q. Al-Mawsawi,

J. M. Bolin, A. L. Elwell, S. Swanson,

R. Stewart, |. A. Thomson, H. T. Soh,

R. W. Roberts, R. Sun* _ 12449-12453

Single-Round, Multiplexed Antibody @
Mimetic Design through mRNA Display

Bioreduction

L. Brulisauer, N. Kathriner, M. Prenrecaj,
M. A. Gauthier,
J.-C. Leroux* 12454 -12458

Tracking the Bioreduction of Disulfide- @
Containing Cationic Dendrimers

Porphyrinoids

H. Mori, Y. M. Sung, B. S. Lee, D. Kim,*
A . Osuka* _____ 12459-12463

Antiaromatic Hexaphyrins and @
Octaphyrins Stabilized by the Hydrogen-
Bonding Interactions of meso-Imidazolyl
Groups

Angew. Chem. Int. Ed. 2012, 51, 12381-12394 © 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org 12383


http://dx.doi.org/10.1002/anie.201207312
http://dx.doi.org/10.1002/anie.201207005
http://dx.doi.org/10.1002/anie.201207070
http://dx.doi.org/10.1002/anie.201207212
http://www.angewandte.org

Angewandte
Chemie

ngewa n d teAnniv.ersary
Do o SYMPOSIUM

Henry Ford Building / FU Berlin

Carolyn R. Francois Alois Roald Hoffmann Susumu Jean-Marie Lehn
Bertozzi Diederich Flrstner (Nobel Prize 1981) Kitagawa (Nobel Prize 1987)

o

Ahmed Zewail
(Nobel Prize 1999)

George M.
Schirrmacher Schlogl Whitesides
(Publisher, FAZ) '

E.W. “Bert” Frank Robert
Meijer

Freie Universitd

: -

SELLSCHAFT
DEUTSICHER CHEMIKER

=]
P
A
i
[l
<
o
N
o~
.
L
wmv
[a




Conformational analysis: Capillary elec-
trophoresis (CE) allows for the rapid
separation of slowly interconverting pro-
tein conformers. Kinetic analysis (kopen,
k.joseq» and Ky) of electropherograms in the
presence and absence of effector ligands
allows the measurement of kinetic and
thermodynamic constants associated
with conformational changes and ligand
binding.

Rise or fall: Complex-structured free-
standing polymer films with molecular
order in three dimensions were prepared
through photoalignment of polymerizable

Making contact to a quantum dot: Single
quantum-dot electronic circuits are fabri-
cated by wiring atomically precise metal
chalcogenide clusters with conjugated
molecular connectors. These wired clus-
ters can couple electronically to nanoscale
electrodes and be tuned to control the
charge-transfer characteristics (see
picture).

Output: ID

Angew. Chem. Int. Ed. 2012, 51, 12381-12394
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liquid crystals. The resulting films deform
into cone and saddle shapes upon
heating.

Conjugated
molecular
connectors

Working together to uncover the truth: A
molecule-sized diagnostic system com-
bining several recognition elements and
four fluorescence-emission channels ena-
bled the identification of a wide range of
pharmaceuticals on the basis of distinct
photophysical processes. The molecular
sensor (see simplified representation;

ID =identification) was also used to ana-
lyze drug concentrations and combina-
tions in urine samples in a high-through-
put manner.
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Cancer cell | Sensitized Effective apoptosis

Highly efficient apoptotic hyperthermia is
achieved using a double-effector nano-
particle that can generate reactive oxygen
species (ROS) and heat. ROS render
cancer cells more susceptible to subse-
quent heat treatment, which remarkably

increases the degree of apoptotic cell
death. Xenograft tumors (100 mm?) in
mice are completely eliminated within
8 days after a single mild magnetic
hyperthermia treatment at 43 °C for
30 min.

;\H;n t‘z NH, _\N=N =S2

Enzyme- N? 0

mediated —\Mz g

release 9
y/ — A v/ —-\NH2=5-ASA

Q~NH'2 \ 'z‘\_
L
L, QU QU .
—\ms‘ NH; NH, = Sulfapyridine

| want to break free: Mesoporous silica
nanoparticles are functionalized with sul-
fasalazine (SZ; see scheme), a prodrug of
5-aminosalicylic acid (5-ASA) and sulfa-
pyridine, to generate enzyme-responsive

Crystal engineering: The synthesis of the
known compounds MIL-100(Fe) and MIL-
45(Fe) is characterized by spectroscopy.
The products are obtained under identical
conditions by varying the solvent from
pure water to a mixture of water and
acetone. The starting solution, the gel,
and the final reaction product were char-
acterized by X-ray absorption spectro-
scopy (see picture).

Ni Cu Ag

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

nanocarriers. In the presence of the colon-
specific enzyme azo-reductase (orange),
5-ASA and sulfapyridine are efficiently
released.

Trimers of
Felll

octahedra
i =
H 20/7 MIL-100(Fe)
FeCls - 6 H,0 T H0

HO / acetom

MIL-45(Fe)

Active in alkaline environment: The activ-
ity of nickel, silver, and copper catalysts
for the electrochemical transformation of
water to molecular hydrogen in alkaline
solutions was enhanced by modification
of the metal surfaces by Ni(OH), (see
picture; I=current density and 17 =over-
potential). The hydrogen evolution reac-
tion rate on a Ni electrode modified by
Ni(OH), nanoclusters is about four times
higher than on a bare Ni surface.
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Microfluidics: Thermo- and photorespon-
sive polymersomes are assembled using
capillary microfluidic devices. Encapsu-
lants can be selectively released from the
thermoresponsive polymersomes if they
are incubated at and above temperatures
of 40°C, whereas the photoresponsive
polymersomes selectively release encap-
sulants if illuminated with laser light (see
picture; NP=nanoparticle).

Pumping iron: Double-threaded rotaxanes
can be linked to coordination units and
polymerized in the presence of iron or
zinc ions. pH modulation triggers coop-
erative contractions (or extensions) of the
individual rotaxanes, thus resulting in an
amplified motion of the muscle-like
supramolecular chains with changes of
their contour lengths of several micro-
meters (see picture).

Booster of pluripotency: RSC133, a new
synthetic derivative of indoleacrylic acid/
indolepropionic acid, exhibits dual activity
by inhibiting histone deacetylase and
DNA methyltransferase. Furthermore it
potently improves the reprogramming of
human somatic cells into a pluripotent
state and aids the growth and mainte-
nance of human pluripotent stem cells
(hPSCs).

Finally, boron did it too: The first example
of a dimeric organyl(hydro)borane with

a B-B-bridging aryl ring has been eluci-
dated (see picture; B green/blue, C black/
gray). It features a B—C—B two-electron—
three-center bond and a largely unpertur-
bed aromatic m-electron system.

Angew. Chem. Int. Ed. 2012, 51, 12381-12394
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Tracking a bug’s life: Peptidoglycan (PG)
of diverse bacteria is labeled by exploiting
the tolerance of cells for incorporating
different non-natural p-amino acids.
These nontoxic b-amino acids preferably
label the sites of active PG synthesis,

This corrosion: Octahedral Pt—Ni alloy
nanoparticles (NPs) are converted into
concave Pt;Ni NPs by a coordination-
assisted chemical-etching process (see
scheme). The corroded concave Pt—Ni
NPs have a higher density of low-coordi-
nate atoms in steps sites, a decisive
property in heterogeneous catalysis.

g
i \N+/>—\_\—\;
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/k) Ne

HO

HO

A high-end label: Cyclophellitol aziridine-
type activity-based probes allow for ultra-
sensitive visualization of mammalian
B-glucosidases (GBA1, GBA2, GBA3, and
LPH) as well as several non-mammalian
B-glucosidases (see picture). These

Mesoporous materials: A multifunctional
porous organic material (ANPPIT; see
picture) has been synthesized and char-
acterized. Multifunctionality of the com-
pound has been determined from nitro-
gen adsorption, guest-dependent lumi-
nescence, and electrical conductivity
measurements.
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thereby enabling fine spatiotemporal
tracking of cell-wall dynamics in phyloge-
netically and morphologically diverse
bacteria. HCC = 7-hydroxycoumarin,
NBD = 7-nitrobenzofurazan, TAMRA =
carboxytetramethylrhodamine.
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probes offer new ways to study [-exoglu-
cosidases, and configurational isomers of
the cyclophellitol aziridine core may give
activity-based probes targeting other
retaining glycosidase families.
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Formation on demand: An organocatalytic amides or esters in one pot. This simple
cross-coupling reaction of aldehydes with  method makes use of readily available

N-hydroxyimides, hexafluoroisopropyl starting materials, and the newly discov-
alcohol, and sulfonimides has been ered activating reagents should find broad
developed. The resulting active inter- application in the synthesis of amides and
mediates can be directly converted into esters.

— 1,10-phenanthroline -
—_ > .
R(\:/>—x + CO/KOtBu R4\:/>_coztsu

X=1,Br
Transitions: The title reaction has been heteroaryl iodides were also suitable sub-
developed for the synthesis of a variety of  strates. Preliminary mechanism studies
tert-butyl benzoates by employing 1,10- were conducted and indicate the partic-
phenanthroline as an additive. Various ipation of radical intermediates.

functional groups were tolerated and

R4
R? R? 1) HCI (aq.)
R FeCly RK@&H EtOH Q
N Rz —» —_— R3 RS
2 — 1
XC .—H RJC R 2) oxidation R O I}
e UL, o
(s s
(0] 0 Ts
IRONic electrophilic indoles! The C3- indole umpolung allows us straightfor-
regioselective hydroarylation of N-acetyl ward access to the tetracyclic benzofur-

indoles with aromatic nucleophiles medi-  oindoline motif found in the natural

ated by FeCl; features a rare example of ~ product diazonamide A, which is a potent
the electrophilic reactivity of the indole antitumor agent.

core in a Friedel-Crafts reaction. This

R/\B(OH)Z Cu', ligand, R/\CF3
or + TMSER, —Siw KF.AgF or
R! DMF, 50-80 °C R!
Y—B(OH), Y—CFy
R2 R2
New couple: The Cu-promoted trifluoro-  bridized carbon centers. It also represents
methylation of primary and secondary one of the first examples for Cu-catalyzed
alkylboronic acids with TMSCF; extends C—C cross-coupling reactions of alkylbor-
the scope of transition-metal-catalyzed onic acid derivatives.

trifluoromethylation reactions to sp-hy-
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Dormant boron awaits its true destiny in
diaryliodonium salts synthesized from aryl
boronate derivatives according to two
alternative general methods with hyper-
valent iodine(lll) reagents and fluoroal-
cohol solvents: transformation of an aryl

2 TN
2, SN NG =
IR Mes™ “AI” Mes "3y
I 1 Hn b4
Syt “ = o
N Fn CeDs g
5 mol % [Cp,ZrCly]
X=CF,N
i) b) MeOH, 80 °C, 14 h

A two-metal job: Four-coordinate alumi-
num dihydrides such as 1 are reported as
terminal reductants for the selective title

Hydrogenation of dioxygen: The rhodium
peroxido complex 1, which can be pre-
pared from 2 and dioxygen, can be
reduced with dihydrogen sources to yield
hydrogen peroxide. In a catalytic experi-
ment, hydrogen peroxide is produced
from dioxygen and ammonium formate
under ambient conditions in the presence
of 1 (see scheme).

——FmH

~
; 2 rem Al
X

8 examples H4
76-93 % yield

C—H bond and boron-iodine(ll1)
exchange (see scheme; FG =functional
group). The salts could be functionalized
by both catalyst-free and metal-catalyzed
reactions without loss of the boron func-
tionality.

reaction. The heterobimetallic complex 2
has been isolated and shown to be
catalytically competent.

FNF

Ve

\l -
o [NH,J[HCOO]
tBUNC—Rh—(
Et:p” \ CO, + NHs
1
0, H20,
FUN_F
N
FY'F

EtsP—Rh—PEt,

2 CNtBu
o
|o o) BnBr, K,CO; | oo \O o '8
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%OH 190z (1 atm) = OH 7" oen
o

Clear cut: For the title reaction, O,, the
ideal oxidant, was used as the only
oxidizing reagent. The dimer intermediate

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

(see scheme) and isotopic labeling con-
trol experiments with 0, partially dis-
closed the reaction mechanism.
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A label-free, resettable, and colorimetric
logic network has been realized by utiliz-
ing thermally regenerable cerium oxide
nanoparticles and biocatalytic reactions.
Coupling switchable CeO, nanoparticles
with biocomputing would convert molec-
ular recognition events into colorimetric
outputs and make logic gates feasible to
reset.

A permselective membrane electrode
allows the rapid and operationally rever-
sible detection of the polycationic poly-
peptide protamine in physiological sam-
ples. Anticoagulant levels of heparin can
be measured in undiluted whole blood by
adding a known excess of its antidote
protamine to discrete blood samples.

B-Galactosidase Glucose oxidase

Lactose Gluconic >
™ acid
~d
Galactose+Glucose q

Xanthine oxidase

Switching on uranium(V) reactivity: The
silylated uranium(V) dioxo complex
[(Me;SiOUO),(L),] (A) is inert to oxida-
tion, but after two-electron reduction to
[(Me,SiOUO),(L) >~ (1), it can be desily-
lated to form [OU (1-0),UO(L),]*~ (2) with

Earning their stripes: A hierarchical
assembly of micelles composed of an
ampbhiphilic diblock copolymer, poly-
(styrene)-block-poly(4-vinylpyridine) (PS-
b-P4VP), were made by combining con-
trolled evaporative self-assembly of the

Angew. Chem. Int. Ed. 2012, 51, 12381-12394

reinstated uranyl character. Removal of
the silyl group uncovers new redox and
oxo rearrangement chemistry for ura-
nium, thus reforming the uranyl motif and
involving the UY' couple in dioxygen
reduction.

),
v -
DL L A

PS-b-P4AVP
Micelle

confined PS-b-P4VP toluene solution in
a cylinder-on-Si geometry with spontane-
ous self-assembly of micelles. This
method gave microscopic stripes of
nanometer-sized PS-b-P4VP micelles
within the stripes (see pictures).

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Peptide nucleic acids containing thymi-
dine and 2-aminopyridine (M) nucleo-
bases form stable and sequence-selective
triple helices with double-stranded RNA at
physiologically relevant conditions. The

Mind the gap: A complete, cooperative
spin transition for a mononuclear Mn"
complex is reported with an 8 K hysteresis
window. Raman spectra collected at

a single temperature in warming and
cooling modes confirm the electronic
bistability within the hysteresis loop. The
source of the cooperativity is a disconnec-
tion in the hydrogen-bonded 1D chains
that connect adjacent cations owing to an
order—disorder transition in the PF¢~
counterion.

Protonation of a radical anion M~ greatly
facilitates its green-light photoionization
despite much less favorable energetics for
the resulting ketyl radical MH". The state
symmetry of the radical species absorbing
the ionizing photon might provide an
explanation.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

M-modified PNA showed unique RNA
selectivity by having two orders of mag-
nitude higher affinity for the double-
stranded RNAs than for the same DNA
sequerices.
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Photochemical cross-linking was applied
to trap intramolecular interactions in
peptides. The incorporation of diazirine-
labeled amino acid analogues in combi-
nation with high-resolution mass spec-
trometry made it possible to catch
reverse-turn conformations within pep-
tides, exactly map their self-interacting
surfaces, and discriminate between stable
and transient interactions.

!
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Now also acyclic: The first catalytic,
enantioselective, vinylogous Michael
reaction of linear, acyclic dienol silyl ethers
was achieved. The reaction, based upon
the principle of iminium ion catalysis,
delivered 1,7-dioxo compounds in one

N

]

?
N

@
Q
Evs.RHE/V

[Pt]/pgcm? s
>
o
o

o
e

o

step with good yields, complete regio-,
and excellent enantioselectivity. y-Substi-
tuted dienol silyl ethers furnished prod-
ucts with two new stereogenic centers
with good diastereoselectivity. Ms =
mesityl, PNBA = para-nitrobenzoic acid.

Platinum stability: Dissolution of Pt,
which is one major degradation mecha-
nism in, for example, hydrogen/air fuel
cells, was monitored under potentiody-
namic and potentiostatic conditions. The
highly sensitive and time-resolving disso-
lution monitoring enables the distinction
between anodic and cathodic dissolution
processes during potential transient and
chronoamperometric experiments, and
the precise quantification of the amount
of dissolved Pt.

Patchy surfaces: An azide-terminated self-
assembled monolayer was patterned with
the peptide sequence (EIAALEK); by using
microcontact printing. This sequence

forms stable coiled-coil heterodimers with

GrEASy fibrils: Hydrophobins are fungal
proteins that assemble into an amphi-
pathic fibrillar monolayer with amyloid
properties and a hydrophobic face as
water-resistant as Teflon. Solid-state NMR
studies on EAS hydrophobin fibrils reveal
direct evidence of a partial molecular
rearrangement on assembly and an
ordered P-sheet-rich core in the context of
a whole protein in this functional amyloid.

Angew. Chem. Int. Ed. 2012, 51, 12381-12394

the complementary peptide (KIAALKE);.
By introducing this peptide to the surface
of phospholipid liposomes and cyclodex-
trin vesicles, liposomes and vesicles can
be immobilized at the patterned surface.

& ("®*N) (ppm)

8 ("H) (ppm)
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