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Cooperative metal centers in a bimetallic
catalyst facilitate the highly enantioselec-
tive ring opening of meso aziridines 1 with
silyl nucleophiles (see scheme;

TMS =trimethylsilyl). The 1,2-azido-
amides 2 and 1,2-amidonitriles 3 obtained
in this way in high yields and with up to
99% ee are valuable precursors to enan-
tiomerically pure 1,2-diamines and
B-amino acids.

A double flip! The catalyst shown, with a
molybdenum stereocenter and monoden-
tate ligands (Si=SitBuMe,), promotes
asymmetric ring-closing metathesis of a
broad range of substrates. Its unprece-
dented activity originates from its struc-
tural fluxionality, which enables double
inversion at the metal center in the course
of a single catalytic cycle. The catalyst
passed the test in a metathesis reaction
en route to (+)-quebrachamine (see
scheme).
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Three that matter: Metal acetylides from
alkyl propiolates allow C; homologations
with transference of their versatile reac-
tivity profile to products that can then
react without further elaboration. Metal-
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The fibril structure formed by the amyloi-
dogenic fragment SNNFGAILSS of the
human islet amyloid polypeptide (hIAPP)
is determined with 0.52 A resolution.
Symmetry information contained in the

Angew. Chem. Int. Ed. 2009, 48, 2059 —2070
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Organocatalysis

Domino

|g3+d ‘] processes

d*
[ad+d 4]

.
& Electrophile

free acetylides, which are generated by the
action of a good nucleophile on the alkyl
propiolate, react with suitable electro-
philes through different domino reactions
to generate skeletal diversity.

Chiral oxazaborolidines can be activated
by N-protonation using strong protic
acids or by N-coordination with AlBr; to
form very strong chiral Lewis acids. The
resulting chiral boron electrophiles (see
structure) are powerful chiral catalysts
that effectively promote [4+2], [3+2], and
[2+2]-cycloaddition reactions with high
enantioselectivity.

| oL

easily obtainable resonance assignments
from solid-state NMR spectra (see pic-
ture), along with long-range constraints,
can be applied to uniquely identify the
supramolecular organization of fibrils.
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Colorful clusters: Silver nanoclusters
consisting of only a few atoms exhibit
large chemical-environment-responsive
shifts of their optical absorption and
emission bands, that is, large solvato-
chromism (see picture). The photophys-

A fourth wheel: Two sets of bifunctional
AB,C dendrimers having internal acety-
lene/azides and external hydroxy groups
were constructed utilizing benign syn-
thetic protocols. An in situ postfunction-
alization strategy was successfully carried
out to illustrate the chemoselective nature
of these dendrimers. The dendrimers were
also transformed into dendritic nanopar-
ticles or utilized as dendritic crosslinkers
for the fabrication hydrogels.

methanol

water methanol

400 450 500 550 600 650
Alnm
ical characteristics and electrochemilumi-
nescence of the Ag clusters give them
remarkable advantages over larger nano-
particles in applications such as molec-
ular sensing.

’
e
=
<

post-

T s nanoparticle
functionalization

Making and breaking: Stable, functional
micrometer-sized emulsion droplets can
be assembled into various complex mac-
roscopic liquid structures (see picture).
The hierarchical assembly process is
mediated by interactions between poly-

Angew. Chem. Int. Ed. 2009, 48, 2059 —2070

meric surfactant molecules located on the
droplet surfaces. These interdroplet
interactions are reversible, therefore these
“engineered emulsions” can be readily
disassembled by using a simple pH
switch.
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Growing in line: The surface chemistry of
self-assembled nanostructured block
copolymers is used to control the sites at
which semiconducting metal sulfide
nanocrystals nucleate and grow on a
surface directly from aqueous solutions.
This process is a new and general strategy
for the bottom-up assembly of functional
nanocrystalline materials for a variety of
applications.

200 nm

Fixing a hole: Hydrothermal chemistry
has been exploited in the preparation of a
3D framework material exhibiting 48 %
accessible void volume and 1.5% hydro-
gen uptake by weight at 120 kPa (see
picture). The title compound also exhibits
single-chain magnetic behavior and
reversible changes in magnetic properties
upon solvation and desolvation.

irradiation e
On the move: Irradiation of azobenzene-

doped liquid crystalline films with UV/Vis
light results in the photocontrolled trans-
lational motion of microscale solid object
on the surface, which occurs through cis—
trans isomerization of the azobenzene
unit. Irradiation with an Art* laser

(488 nm) resulted in precise control of the
translational motion so that the particle
always moved away from the irradiation
position (see picture).

motion

a4

L

A cunning and dangerous plan foiled! An
enzyme-specific molecular construct
exploits the overexpression of 3-lacta-
mase in several drug-resistant bacteria.
Specific photodynamic toxicity was
detected towards [3-lactam-resistant
methicillin-resistant Staphylococcus aureus
(MRSA), whereby the usual mechanism
for antibiotic resistance (cleavage of the
B-lactam ring) releases the phototoxic
component from the prodrug (see pic-
ture; Q =quencher).
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Breaking the chain: Reaction of a zirco-
nium hydrazinediide with organoazides
gives 2-pentazene-1,4-diyl complexes,
such as [Zr(N,"™N,,)) {N (Ad)N;NPh,}]

(C gray, N blue, Si green, Zr turquoise), by
formal [2+3] cycloaddition. Bonding
within the Ns chain is investigated using
density functional calculations. These
complexes thermally eject N, to give side-
on bonded diazenides.

H bonds make the catalysts! A single
hydrogen bond between ligands coordi-
nated to a rhodium center is critical for the
formation of pure supramolecular cata-
lysts for asymmetric hydrogenation reac-
tions. The ester group of the amidite
ligand (see scheme) also forms a hydro-
gen bond with the coordinated substrate.
Use of the heterocomplex afforded the
highest enantioselectivity reported to date
for the hydrogenation of several ester
substrates.

A flexible building block: Flexible tetra-
gold(l) chain complexes supported by a
new single methylene-bridged tetraphos-
phine ligand were synthesized and further
transformed into discrete linear octa-

gold(l) {Aug} and cyclic hexagold(l)
structures by reaction with K| and
NaAuCl,, respectively (see picture, Au
purple, Cl dark green, PF light green, |
pink). The tetragold complexes are also
luminescent at room temperature.

{Aug}

o] o]
cat.

ﬁoche ester
O > 99% ee
rar &

O/P

—q i
? }—NH
HsN

Fullerene flakes: A diacetylene-functional-
ized fullerene derivative self-organizes

into flakelike microparticles (see picture).
Both the diacetylene and Cg, moieties can
be effectively cross-linked, which leads to

Angew. Chem. Int. Ed. 2009, 48, 2059 —2070

supramolecular materials with remarkable
resistivity to solvent, heat, and mechan-
ical stress. Moreover, the surface of the
cross-linked flakelike objects is highly
durable and water-repellent.
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stereochemical
building blocks

Assembly language: The programmed
sequences of stereochemical building
blocks lead to novel biomimetic helices.

The rational design approach offers new
possibilities for creating periodic secon-
dary structures.

)OS

With a sting in its tail: An enantiopure
neodymium complex (see scheme) acts
as an efficient single-site initiator for the
controlled ring-opening polymerization of

Out of the frying pan: Hot spots can
greatly increase the sensitivity of surface-
enhanced Raman scattering, but they
remain poorly understood. A new strategy
based on plasma etching (see picture) can
be used to isolate and exclusively probe
the SERS-active molecules adsorbed in
the hot-spot region between two silver
nanocubes.

#
g

+[Ni(cod)]

N, not NHC: A neutral, basic, strong
o-donor nitrogen ancillary ligand with
properties analogous to those of N-het-
erocyclic carbenes (NHCs) was developed
to aid in the oxidative additions of chal-
lenging substrates to late transition

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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rac-lactide, forming isotactic polyester.
The heteroscorpionate complex was char-
acterized spectroscopically and by X-ray
diffraction.
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metals. Selective, room-temperature C—F
bond activation was observed with hexa-,
penta-, and all three isomers of tetra-
fluorobenzene using a nickel(0) source in
the presence of this donor.
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Lighting up: A G-quadruplex-specific flu-
orescent probe was designed combining
the specificity of the pyridodicarboxamide
motif for guanine quadruplexes and the
fluorescence properties of thiazole
orange. While the assembly of the two
partners through a flexible linker leads to a
nonselective probe, merging them in a
single, rigid scaffold leads to a dye that
elicits the properties required for
G-quadruplex sensing.

R~1
R + Rﬁ\% ¥
COR?

Three-component coupling reactions of an
alkyne, an enone, and a diboron reagent
provide access to highly substituted
alkenyl boronates in good to excellent
yields (see scheme). The coupling is

ArCHO

Me,Si oH *

Double or nothing: The title reaction
converts a range of aromatic aldehydes
and allenylmethyl/allyl silanes into 1,6-
dioxecane derivatives in good to excellent
yields (see scheme; Ar=aryl, Tf=triflate,

Ph

-
S
A

h

NH;BH,

NH;BH,
Ni-NHC catalyst

[Ni(cod).] (0] o
0 PnBu, BT W
o DETEC .
o toluene/MeOH /H/COR
3 R“

highly regio- and stereoselective, and the
products are amenable to further func-

tional-group transformations. R\,R?=H,

alkyl, aryl, CO,Me; R®*=alkyl, Ph;
R R®=H, alkyl.

TMSOTf, THF

—78°C to RT : O

Arljp,
oU%
%‘Q

26-86% (n=0,1) n

THF =tetrahydrofuran, TMS = trimethyl-

silyl). In addition, the bisdiene product
has been transformed into the corre-
sponding tricyclic compound through a
Diels—Alder reaction.

| Ph\ Ph
{ / ‘

Ph

Enders’ N-heterocyclic carbene (NHC)

dehydrogenates ammonia—borane with a
relatively low barrier, producing NH,BH,
and NHC—(H),. The nickel NHC catalyst
present in the reaction media can activate

Angew. Chem. Int. Ed. 2009, 48, 2059 —2070

the NHC—(H), produced to regenerate the
free NHC and release H,. The release of
free NHC enables further dehydrogena-
tion of ammonia-borane.

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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On their best behavior: Three zirconium
compounds with one-, two-, and three-
dimensional structures have been suc-
cessfully synthesized by the ionothermal
approach. The 3D zirconium phosphate
(see picture; F green, H white, O red,

P pink, Zr yellow) exhibits high catalytic
performance, with a cyclohexane conver-
sion ratio of 32% and cyclohexanone
selectivity of up to 83 %.
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1.5 8Cly + 3 MegSiOTf

DABIling with sulfur: Sulfur(ll) dications
can be prepared using a-diimines to
stabilize the positive charge (see scheme;
DAB = diazabutadiene, Dipp = 2,6-diiso-
propylphenyl, OTf=CF;SO;). The bond-
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ing is best described as that of a N,N-
chelated sulfur(ll) dication; these species
represent the first sulfur-based structural
mimics of N-heterocyclic silylene com-
pounds and phosphenium cations.

(0]
NH 2.3x10% 87!

\
N TN

Radically different: Contrary to previous
proposals, the main reaction of the HO*
radical with guanosine or 2-deoxyguano-
sine is the hydrogen abstraction from the
NH, moiety to give a guanyl radical. This

500
Afnm

600 700

radical, characterized by a broad band in
the visible region (around 610 nm),
undergoes tautomerization to the most
stable isomer.

o}
)J\ cat. Co,(0Ac),—~1
R Sy (02525mol %), RT  § o
* 0 PhMeP ww\Rs
RIO,C \|/U\ , solvent-free RY0,C7 “R?
2 R 96-75% yield
R EiZ >30:1
99-91% ee M = Co"(OAc)
Co,(0AC),—1

Two metal cooperation: A homodinuclear
Co,—Schiff base complex Co,(OAc),~1
promoted the asymmetric 1,4-addition of
[B-keto esters to alkynones under solvent-
free conditions in air (see scheme). The
reactions proceeded without air or mois-

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

ture sensitivity in high yields and with high
enantioselectivities (99-91% ee) at room
temperature under highly concentrated
conditions (neat-20m) with 0.1-2.5 mol %
catalyst loading.
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Building bridges: The use of diselenide
and selectively (*N/™C)-labeled disulfide
bridges is combined to give improve-
ments in oxidative folding and disulfide
mapping. Conotoxin analogues, each with
a pair of selenocysteines (Sec) and labeled
cysteines (see scheme, red), exhibited
significantly improved folding and the
labeled cysteines allow correctly folded
species to be rapidly identified by NMR
spectroscopy.

([?"\\\\\\\\ cat. (S)1

—
OH ~=—CO,Et cat. RCO,H
n=12

Chiral phosphepine 1 catalyzes the trans-
formation of an array of hydroxy-2-alky-
noates into saturated oxygen heterocycles
with good enantioselectivity. Phenols are
also shown to participate in such phos-

PivO _OPiv

.~ PivO

OPiv

An animalic note: The first total synthesis
of the all-cis nupharamine 2, an alkaloid
from beaver castoreum, is based on the
stereoselective domino Mannich—Michael
reaction of N-galactosylfurylaldimine to
give 1 (Piv=pivaloyl), subsequent conju-

The new approach of kinetically controlled
ozone removal suppresses particle for-
mation in laboratory ozonolysis experi-
ments for methylcyclohexene and meth-
ylenecyclohexane (MCHa) at excess
alkene concentrations (see graph). The
results support the hypothesis that peroxy
radicals are involved in organic nucleation
and particle-growth mechanisms.

Angew. Chem. Int. Ed. 2009, 48, 2059 —2070

Favored by the
redox potential =

i
HCH
(SecHO)—{Cys)—1{Seq—{DyeiCys)
HOH H H

phine-catalyzed cyclizations, including an
asymmetric variant. This method provides
a new approach to the enantioselective
synthesis of tetrahydrofurans, tetrahydro-
pyrans, and dihydrobenzopyrans.

gate cuprate addition, and stereoselective
protonation of the enolate. These reac-
tions are all controlled by the carbohy-
drate. Protonation of the enolate after
cleavage of the auxiliary leads to epimer 3.
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MeO MeO
1) iPrMgCleLiCl (1.1 equiv) O
HO

2) PA(OAC) (3 mol%) o
InClyeLiCl SPhos (6 mol%) /5,&/0
HO | HO[ OH O
/g?l/o
0,
HO[, OH 82%

(0.5 equiv), THF/H,0 (3:1)
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Sensitive functional groups such as COR, in the presence of a protic cosolvent after
CHO, or CH,OH can be present in activation with iPrMgCI-LiCl (see

benzylic indium reagents prepared by the scheme). Remarkable chemoselectivities
direct insertion of indium in the presence  are achieved by using various electro-

of LiCl. These reagents undergo palla- philes containing NH or OH groups.
dium-catalyzed cross-coupling reactions
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In this Communication reference [18d] contains an error. The correct reference is shown
here.

[18] a) L. R. Sita, I. Kinoshita, J. Am. Chem. Soc. 1992, 114,7024;b) L. R. Sita, I. Kinoshita, J.
Am. Chem. Soc. 1991, 113, 5070; c) L. R. Sita, I. Kinoshita, J. Am. Chem. Soc. 1990, 112,
8839; d) L. R. Sita, R. D. Bickerstaff, J. Am. Chem. Soc. 1989, 111, 6454.
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