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A golden future: The recent discoveries in
stereoselective gold catalysis are extre-
mely promising. Transfer of chirality or the
generation of new stereogenic centers
from prochiral substrates on application
of chiral gold catalysts occur with excel-

lent enantioselectivities. New concepts,
such as the use of gold catalysts with
chiral counterions, help to improve selec-
tivities (see scheme, dppm = bis(diphe-
nylphosphanyl)methane).
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Click Chemistry

J.-F. Lutz* 2182-2184
Copper-Free Azide—Alkyne
Cycloadditions: New Insights and
Perspectives
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Clicking without copper: Copper-medi-
ated azide—alkyne “click” cycloadditions
(CuAAC) play a central role in contem-
porary synthetic chemistry but rely on
transition-metal catalysts, which hamper
their adoption in some biological appli-
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cations. Recently, the strain-promoted and
fluorine-activated cycloaddition of
cyclooctynes and organic azides (see
picture) was proposed as an interesting
metal-free alternative to CuAAC.
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Two for one: Molecular magnesium(l)
compounds (see structure: Mg light blue,
N dark blue, C gray) with astonishing
stability are now accessible in good yields.
Decomposition reactions are observed at
170°C and 300°C, depending on the
ligand present.

The ancient Greeks described the phe-
nomenon of contact electrification
(“static electricity”), but the detailed
mechanism of charge transfer remains
unknown. It is now clear that the charge
carriers may be ions or electrons (or
both), depending on the specific materials
involved (see scheme). This Review focu-
ses on ionic electrets—materials that
have a net electrostatic charge arising
from an imbalance between cationic and
anionic charges.

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.
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A supramolecular chemistry approach is
used to make supercrystalline spherical
colloidal superparticles (SPs, see picture)
from nanoparticles. Detailed mechanistic
studies show that the formation of the SPs
is a two-step process. The major driving
force for superparticle formation is the
solvophobic interaction between nano-
particle building blocks and the growth
solution; fine-tuning the interaction led to
a size-controlled synthesis.

A colorful life: A new class of cyclometa-
lated iridium (ll)—polypyridine complexes
have been discovered to exhibit environ-
ment-sensitive dual emission: In polar
and nonpolar media the complexes show
green and orange-yellow emission,
respectively (see picture). This behavior
has been utilized in the development of
novel luminescent biological probes for
avidin, estrogen receptor o, and human
serum albumin.

Spotty iron: Surface deposition of holo
human transferrin from aqueous solu-
tions gives rise to long protein fibrils with
regular periodic nanomineralization along
their length of an Fe'' oxide/hydroxide

An open and closed case: pH-controllable
nanovalves that operate in water have
been produced by attaching [2]pseudoro-
taxanes to the surface of mesoporous
silica nanoparticles. The nanovalves are
able to contain guest molecules (rhoda-
mine B, red circles) within the nanopores
atacidic and neutral pH values but release
them on command when the pH value is
raised (see picture).

Angew. Chem. Int. Ed. 2008, 47, 2157—-2166

closely resembling lepidocrocite (-
FeO(OH)). Such a new role for this serum
protein could have important biological
and medical implications.
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Controlled phase changes: Thermosensi-
tive Au nanoparticles with tunable lower
critical solution temperature have been
prepared by coating the nanoparticles
with a thermo- and pH-responsive hyper-
branched polyelectrolyte. The globular,
polyfunctional structure of the hyper-
branched polymers offer new options to
control phase-transition temperatures of
the nanoparticles (see aggregation equi-
librium in diagram).

Move with the groove: Two-photon fluor-
escent pH probes and a two-photon
lysotracker (AL1) can visualize acidic
vesicles in live cells and living tissue for a
long period of time without mistargeting
and photobleaching problems. Using AL1,
vesicles can be tracked in real time (see
picture).

Diffusion ordered spectroscopy (DOSY)
NMR experiments have been used to
characterize a dynamic combinatorial
library of helical strands and grid-type
metallosupramolecular architectures. The
technique allows the deconvolution of
very similar chemical structures differing
only by their hydrodynamic radius. More-
over, the occurrence of springlike, exten-
sion—contraction conformational motions
in helical strands can be revealed as a
function of the temperature.

Exchanging loose ends: The combination
of a morphologically controlled core and
reversible covalent linkages allows the
reversible switching of a dynamic system
between two states, a macrocyclic and a
polymeric one (see picture). The process
demonstrates that a constitutional
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Dynamic Self-Assembly
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Reversible Switching between Macrocyclic @
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dynamic system may undergo a constitu-  System
tional change on modification of mor-
phological information.
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Strengthening the bond: The introduction
of a thiol tag in combination with che-
moselective ligation to form a disulfide-
linked bioconjugate is a selective and
useful method for site-selective protein
glycosylation. The phosphine-mediated

From Disulfide- to Thioether-Linked
Glycoproteins
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Ring Selectivity: Successive Ring
Expansion of Two Benzocyclobutenes for
Divergent Access to Angular and Linear
Benzanthraquinones Which ring shall it be? The successive
thermal ring expansion of two benzo-
cyclobutenes connected by an ethene
bridge enables the expeditious synthesis

of benzanthraquinones (see scheme). The
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CHO cells

Visualizing Metabolically Labeled
Glycoconjugates of Living Cells by
Copper-Free and Fast Huisgen
Cycloadditions

@ Cluster Compounds

M. Schulz-Dobrick,
M. Jansen*

Balls and bunches: [Au;(PPh;,),]Cqo THF
(see picture) and [Aug(PPh;)4](Cs), are
the first intercluster compounds consist-
ing of gold clusters and fullerides. The
interplay between long-range Coulomb
interactions and short-range C—H-mt and
77 interactions is responsible for the
formation of well-crystalline compounds
with a conspicuous segregation of the
cations’ and anions’ partial structures.

2256-2259

Intercluster Compounds Consisting of
Gold Clusters and Fullerides:
[Au; (PPh;);]Ceo THF and [Aug(PPhs)4] (Ceo)

2162  www.angewandte.org © 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

MeO Me

reduction-resistant glycoprotein

desulfurization of such glycoconjugates to
their reductant-resistant thioether-linked
counterparts completes a convergent,
site-selective synthesis of thioether-linked
glycoproteins (see scheme).

second
| ring expansion

key to the success of this approach is the
selective electrocyclic ring opening of one
of the benzocyclobutene moieties in the
initial stage of the process.

Cu'-free click: 4-Dibenzocyclooctynol
reacts, in the absence of a Cu' catalyst,
exceptionally fast with azido-containing
saccharides and amino acids to give
stable triazoles. A biotin-modified deriva-
tive is ideally suited for visualizing and
tracking glycoconjugates of living cells
that are metabolically labeled with azido-
containing monosaccharides (see image).

Angew. Chem. Int. Ed. 2008, 47, 2157 - 2166




Look who's talking: Redox-induced che-
mical communication between surface-
confined osmium(ll) and ruthenium(lll)
polypyridyl complexes in organic solvents
has been demonstrated. Fe*™ was used as
electron carrier (see picture), and the
output signal of the monolayer reporter
system was read optically with a conven-
tional UV/Vis spectrophotometer in the
transmission mode. Electron transfer
takes place at surface—solution interfaces.

=
2s0CH;  [AU{P(CqF5)s}l" SbFg _PTSOH
CR/? -15°C, 0.05 M, CH,Cl, THFIHQO
within 5 min OCH; 90%
catalyst 1 mol % 97% yield
catalyst 03mol%  92% yield

Golden reactivity: A new gold(l)-catalyzed
cycloisomerization of 3-methoxy-1,6-
enynes was discovered. Structurally
simple 3-methoxy-1,6-enynes engage in a
tandem cyclization/[3,3]-sigmatropic
rearrangement to deliver a variety of 1-
methoxy-1,4-cycloheptadienes (see

PPN ‘ OMe
biaryl aminocarbenes

Similar yet very different: Biaryl amino-
carbenes were prepared, characterized
spectroscopically, and coordinated to an
allylpalladium fragment (see scheme). In
the resulting Pd complexes of these

Angew. Chem. Int. Ed. 2008, 47, 21572166

scheme). Notably, the reaction can be
performed under very mild conditions and
the synthetic utility of this reaction was
demonstrated by facile conversion of the
product into various cyclohept-4-en-1-
ones.

Jones'n for electrons: Various Rh com-
plexes (see general structure) were
formed with diaminocarbenes that con-
tain 1,1-disubstituted ferrocenes in their
backbones. Electronic communication
between the Fe centers in the redox-active
carbenes and the coordinated transition
metals was observed. For example, the
oxidation potential of the Fe center in a
bimetallic complex was found to depend
on the electron density of the ligated Rh
atom.

NxPr2 NiPr,
[
S F’c (allyl) Ht"rp-:i[dl vl
Pd-0 Pd-arene
interaction interaction

bidentate hemilabile ligands, secondary
Pd-O and Pd-arene interactions were
observed that differ markedly from those
encountered in complexes of the related
biaryl phosphanes.

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Self-Sufficient Baeyer-Villiger
Monooxygenases: Effective Coenzyme
Regeneration for Biooxygenation by
Fusion Engineering

Synthetic Methods > =

M. Chen, Y. Weng, M. Guo, H. Zhang,
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Nickel-Catalyzed Reductive Cyclization of
Unactivated 1,6-Enynes in the Presence of
Organozinc Reagents

Reaction Control
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Product Selection through Photon Flux:
Laser-Specific Lactone Synthesis
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Hydrogen Generation

).-M. Yan, X.-B. Zhang, S. Han,
H. Shioyama, Q. Xu* 2287 -2289

Iron-Nanoparticle-Catalyzed Hydrolytic
Dehydrogenation of Ammonia Borane for
Chemical Hydrogen Storage

Attractive hydrogen production? The
amorphous Fe nanoparticles prepared
following a simple but very efficient
method possess high catalytic activity
(see picture) for the generation of hydro-
gen from an aqueous solution of ammo-
nia borane, even in air, and can readily be
recycled with no obvious loss of catalytic
activity.
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Two-in-one biocatalysts were engineered
by the covalent fusion of NADPH-depen-
dent Baeyer-Villiger monooxygenases to a
phosphite dehydrogenase for coenzyme
regeneration (see scheme). Not only the
purified fusion proteins, but also whole
cells and crude cell extracts containing the
enzyme conjugates, could be used to
catalyze biotransformations with high
efficiency. NADP* = nicotinamide adenine
dinucleotide phosphate.

Pyrrolidine and tetrahydrofuran deriva-
tives were synthesized in a highly stereo-
selective manner through the Ni-catalyzed
reduction of the title compounds under
mild conditions (see scheme). The pro-
duct of cyclization is initially associated
with both a Ni and a Zn species, the
removal of which by elimination and
hydrolysis corresponds to the formal
incorporation of dihydrogen. acac=ace-
tylacetonate; R=alkyl, aryl; X=N, O.

Lasers flux their muscles: The Norrish
type | and type Il reactions of 1,3-indan-
diones can be controlled by judicious
choice of light source. Selectivity depends
on photon flux, not wavelength. Laser
irradiation lead to lactones (type I); con-
ventional lamp irradiation gives diketones
by fragmentation (type Il, see scheme).
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It loves LA! A unique chiral dinuclear
indium complex 1 (see structure; In gray,
Cl green, O red, N blue, C black) has been
developed as a catalyst for the highly
active, living ring-opening polymerization
of lactide (LA). The catalyst retains the
same reaction rate during two consecutive
additions of lactide, and there is signifi-
cant site control of polymer tacticity.

o} o}

o N-POPh2 o
R. R o OsiM O RZ OH H0" ! i
N base | ] e R:"J\H [ M _rR® microwave HN i
R 2 - [N o B s T "OH
1 L R' HM. 53 R2
MesSi” L gz Brook L R R HN~ooph, RERs e
p-silyloxy up to 20:1 d.r., 87% ee
homoenolate

It takes three: The stereoselective synth-
esis of highly substituted v-lactams from
amide enolates, acylsilanes, and imines is
reported. This multicomponent reaction
accesses y-amino-f-hydroxy amides in a
single flask with good yields and excellent

HO P P ==
EE
1 Hp(S0bar) ' —=e
(0.1-0.25 mol%) CHQC'z RT, 6h EZ R
Lidy —

Hof\w

Four isomers—one catalyst: The four ste-
reoisomers of hexahydrofarnesol can be
prepared with high enantio- and diaste-
reoselectivity by using the same chiral
iridium catalyst 1 with different cis/trans
isomers of farnesol (see scheme;

Nonsymmetrical coordination favored:
The structure of BeB,C, (see picture;

Be white, B dark gray, C light gray) has
been solved using near-edge fine-struc-
ture analysis of electron energy loss
spectra and high-resolution powder dif-
fractometry. It exhibits the unusual fea-
tures of graphite-analogous B/C layers
and a nonsymmetrical coordination of the
beryllium atoms. The latter reveals a
striking parallelism of the molecular and
solid-state chemistries of Be compounds.

Angew. Chem. Int. Ed. 2008, 47, 2157 -2166

levels of diastereoselectivity (see
scheme). Exposure of the linear products
to microwave irradiation and acidic con-
ditions promotes a cyclization to form the
corresponding y-lactams in excellent
yields.

91% R,R (>99% ee) o T |
95% S,R (>99% €8) ,ToLP. N
93% R S (>99% e6) U2 1Y 3
95% S, S (>99% ee) £ xj ph BAT
e
1

BAr; =tetrakis[bis-3,5-(trifluoromethyl)-
phenyllborate). Both the internal trialkyl-
substituted C=C bond and the allylic
alcohol unit are hydrogenated with high
facial selectivity.

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Indole Synthesis

K. Alex, A. Tillack, N. Schwarz,
M. Beller* 2304-2307

Zinc-Promoted Hydrohydrazination of

Terminal Alkynes: An Efficient Domino
Synthesis of Indoles

Structure Elucidation

M. Bock, K. Buntin, R. Miiller,
A. Kirschning* 2308-2311
Stereochemical Determination of
Thuggacins A-C, Highly Active Antibiotics
from the Myxobacterium Sorangium
cellulosum

Supporting information is available on the WWW

(see article for access details).
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R?=H, OMe, Br, CI, F, Me...
R*=H, Br,CI,F
R*=H, Me

Indole click chemistry: The quest for

better catalysts for the intermolecular
hydrohydrazination to indoles leads to
zinc salts. A simple one-pot synthesis
forms indoles from arylhydrazines and

Chemistry and biology meet in the struc-
ture elucidation of the antibiotics thug-
gacins A-C. The absolute configuration of
all stereogenic centers in the thuggacins
was confirmed through a combination of
chemical derivatization, NMR analysis,
molecular modeling, and bioinformatic
analysis of the thuggacin biosynthetic
genes.

| | 1 equiv Zn{OTf), or 3 equiv ZnCl,
A\ -NHe —
. THF, 100 °C, 24 h, -NH,

RI

. !

s e {

\u e CH3
=N
.5

up to 99 %

terminal alkynes. The pharmacologically
relevant indole building blocks are selec-
tively formed in the presence of zinc
triflate (Zn(OTf),) or ZnCl, (see scheme).

g@ A video clip is available as Supporting Information

on the WWW (see article for access details).
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