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Metal Amide Chemistry

“In a nutshell, my research involves the development of
innovative and powerful catalytic methods for the

Michael F. Lappert, Andrey V. Protchenko,
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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:

A. Pal, M. Bérubé, D. G. Hall*

Design, Synthesis, and Screening of a Library of Peptidyl
Bisboroxoles as Low Molecular Weight Receptors for Complex
Oligosaccharides in Water: Identification of a Receptor for the
Tumor Marker TF-Antigen

Y.-Z. You,* Z.-Q. Yu, M.-M. Cui, C.-Y. Hong*
Preparation of Photoluminescent Nanorings with Controllable
Bioreducibility and Stimuli Responsiveness
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Molecular Structure—Function Relations on the Optical
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This and more about Frank Glorius can be found on

Books
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Philip P. Power, Alexandra L. Seeber

Metal Complex-DNA Interactions

Enantiodivergent products

Nick Hadjiliadis, Einar Sletten

reviewed by J. Miiller 844

Highlights

Organocatalysis

0
8 B. Westermann,* M. Ayaz,
HN 7= g1 Vinyl ketone Aldehyde e S. S. van Berkel 846-849
ot

Synchronizing organocatalysis! By target-

Enantiodivergent Organocascade
Reactions

asymmetric synthesis of quaternary

ing structural and stereochemical com-
plexity with organocascade reactions,
distinct catalysts can form molecular
frameworks in an enantiodivergent way.
This goal was elegantly achieved for the

Angew. Chem. Int. Ed. 2010, 49, 825834

carbon centers by two complementary
routes employing cascades of either
enamine or iminium catalysis (see
scheme; En=enamine activation,

Im =iminium activation).
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Bio-nanoparticles in Capillary Tubes
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Cold methane coupling: Recent experi-
ments with trapped Au,* clusters reveal a
catalytic cycle for the dehydrogenative C—
C coupling of methane to give ethene at
temperatures between 200 and 300 K (see

All lined up: Diverse patterns result from
drying a solution of tobacco mosaic virus
(TMV) particles in a glass capillary tube
(see AFM images). The hierarchical
assembled structure can be controlled by
the particle concentration, the drying
process, and the surface properties of the
interior surface of the tube. The internally
patterned tube can potentially be applied
to directing the orientation of rat aortic
smooth muscle cells.
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MA 02148-5020. Annual subscription price for
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scheme). The key novelty of the work is
the explicit exploration of the multicolli-
sional regime, which represents an
important step to bridge the pressure gap
between model studies and real catalysis.

Hit singles: Single-molecule optical
approaches have opened a new way of
exploring the properties of materials on
nanometer scales. For example, a confocal
image of perylenediimide, an organic dye
molecule, in a thin film of supercooled
glycerol reveals a spatially dynamical
heterogeneity (see picture). This Review
highlights the recent main uses of the
single molecules in studies of condensed
matter, in particular soft and complex
matter.

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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Imaging, not imagination: Three-dimen-
sional (3D) images can be constructed
from a set of 2D data acquired by
desorption electrospray ionization (DESI)
mass spectrometry. The 3D images show
the spatial distributions of specific bio-
molecules in substructures of the mouse
brain (see picture).

= 0.4 pL blood

Sample loading

Complex mixtures can be ionized directly
from paper for quantitative mass spec-

macrolactam
formation

Dried blood spot

Elution and detection

trometric analysis of trace components.
Prior separations are an option.

[Ir] cat. =
0"
: 7
] frBuzP,.,I-F..N-

i Ph
| BT

“BArg

macrocidin A

Stereocontrolled access to the cyclophane
framework of macrocidin A has been
achieved for the first time. The key steps
include the iridium-catalyzed asymmetric
hydrogenation without fission of the C—I

Totally tubular: The previously undetected
higher fullerene Ds,(1)-Cqo (see structure)
was isolated as the major Cy isomer
produced from Sm,0O;-doped graphite
rods and identified structurally by X-ray
crystallography.

Angew. Chem. Int. Ed. 2010, 49, 825834

bond, the macrolactam formation by
intramolecular ketene trapping, and the
Lacey-Dieckmann cyclization for the con-
struction of the tetramic acid ring.

Dep(1)-Coo

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Total Synthesis
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Total Synthesis and Absolute
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Seeing red (and green): The first structural
insight into the color tuning of color visual
pigments is obtained by light-induced
FTIR studies of monkey green and red
retinal pigments in D,O. Their FTIR
spectra are similar to those of rhodopsin
in the low-frequency region but entirely
different in the X—H and X—D stretching
regions, providing insights into the chro-
mophore—protein interactions in color
pigments.

ke 4@

F 4
of
FGG-
mYFP

FRET

/_\

5

cucurblt[slunl
Hosted dimerization: Proteins such as
yellow fluorescent protein (YFP) with an
N-terminal FGG peptide motif form
dimers mediated by supramolecular

interactions with cucurbit[8]uril (see
scheme). The protein dimerization, which

FGG-
mYFP

o
R

CH,Cl,

—_—

R/@,OTf ul.

DMF

Microchemical solvent switch: A contin-
uous-flow, multistep Heck synthesis was
made possible by integrating microreac-
tors, liquid-liquid extraction, and micro-
fluidic distillation. The microfluidic distil-

A NO-velty: A copper(l) B-diketiminate
activates the nitrosamine Ph,NNO to give
a rare, three-coordinate copper(ll) amide,
[(Me,NN)Cu—NPh,]. Reaction of this
amide with NO,, returns Ph,NNO as well
as a mixed-valence species with NO-
functionalized -diketiminate ligands (see
scheme; Cu light blue, N dark blue, O
red). Thus, both the cleavage and forma-
tion of R,N—NO bonds may take place at a
common copper center.

Angew. Chem. Int. Ed. 2010, 49, 825834

Color Visual Pigments

Blue Green Red
S group Zc&\\
400 500 600
Afnm

Local Structures
by FTIR

no FRET

N

methyl viologen

is observed by FRET and size-exclusion
chromatography, can be reversed with
methyl viologen as a bioorthogonal
ligand, which displaces the FGG motifs

from the cucurbit[8]uril host.

lation enabled solvent exchange from
CH,Cl, in the first reaction step to N,N-
dimethylformamide (DMF) in the final
reaction step.

H(MezNN)CU }z]

PhQN NO

[(MeoNN)CU'-NPh;] 1
’/"' Nogas
~ PhyN-NO

[(MeoNN)Cu'(ON-Me,NN),Cu'] 2

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Angewandte ,

Color Vision

K. Katayama, Y. Furutani, H. Imai,*
H. Kandori* 891-894

An FTIR Study of Monkey Green- and
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Protein Dimerization
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Protein Dimerization Induced by
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Microreactor Networks
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S. L. Buchwald,* K. F. Jensen* 899-903
Multistep Microchemical Synthesis
Enabled by Microfluidic Distillation
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A Three-Coordinate Copper(ll) Amide
from Reductive Cleavage of a Nitrosamine
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Heterogeneous Catalysis
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High-Resolution Single-Turnover
Mapping Reveals Intraparticle Diffusion
Limitation in Ti-MCM-41-Catalyzed
Epoxidation

N-Heterocyclic Carbenes

G. Song, Y. Su, R. A. Periana,
R. H. Crabtree, K. Han,* H. Zhang,*
X. Li* 912-917

Anion-Exchange-Triggered 1,3-Shift of an
NH Proton to Iridium in Protic
N-Heterocyclic Carbenes: Hydrogen-
Bonding and lon-Pairing Effects

Reaction Intermediates

G. Alcaraz,* L. Vendier, E. Clot,
S. Sabo-Etienne* 918-920
Ruthenium Bis(0-B—H) Aminoborane
Complexes from Dehydrogenation of
Amine-Boranes: Trapping of H,B—NH,

Aminoborane Complexes

C.Y. Tang, A. L. Thompson,
S. Aldridge* 921-925
Rhodium and Iridium Aminoborane
Complexes: Coordination Chemistry of
BN Alkene Analogues
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Shedding light on catalysis: For the first
time, transport phenomena and their
influence on catalysis are directly
observed for individual catalytic particles
by single-turnover mapping using high-
resolution fluorescence microscopy. The

TIX or NaX
—TICl or NaCl
_—

‘ S
7NF

YL \

N SN N
[ SN CH,Cl, N
PAr,

Proton release: A series of five-coordinate
iridium(l) phosphine complexes with
protic N-heterocyclic carbene ligands
have been prepared which display N—
H-.-Cl hydrogen bonding (see scheme;
cod =1,5-cyclooctadiene). Exchange of

=,

@

ow_,

NEC)
s 8
=

Side-on or end-on? Rhodium and iridium
complexes featuring aminoboranes (R,N=
BH,) as ligands have been synthesized
and structurally characterized. Crystallo-
graphic measurements show that the
ligands—in contrast to isoelectronic
alkene donors—bind in an end-on fashion
through a bis(o-borane) binding motif
(see structure).

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Thiele modulus could be measured with

just one experiment, proving the existence
of diffusional limitations for the Ti-MCM-
41 catalyzed epoxidation of a fluorescent
reporter molecule (see picture;

TBHP =tert-butylhydroperoxide).

\_,7 _\
Kes X = BAF, N . N
cD.Cl, /i’\ . ~NaCl (iricod)(PAr,)CI]
“
4 +

NaX

the chloride for less coordinating anions
triggers the reversible 1,3-shift of the NH
proton to the iridium, which is thought to
proceed by a novel water-assisted proton-
relay mechanism.

One small step for ammonia—borane: The
simplest elementary aminoborane com-
pound H,BNH,, which results from
dehydrogenation of ammonia—borane,
has been trapped by a ruthenium complex
fragment leading to the isolation of a
bis(0-B—H) aminoborane complex. The
analogous H,BNHMe and H,BNMe,
complexes were also prepared. (Picture:
ruthenium complex; Ru purple, P orange,
N blue, B brown, H white.)
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Dipoles apart: Unusual 1,3-dipolar car-
bonyl imines are generated in the pres-
ence of a bulky scandium(lll) catalyst by
undergoing a Lewis acid catalyzed rear-
rangement of N-sulfonyl oxaziridines. The

efin meta

Let’s avoid the risk! The title transforma-
tion has been developed for the synthesis
of trifluoromethyl-substituted cyclopro-
pane derivatives (see scheme). It avoids
the preparation of trifluoromethyl diazo-
methane and merges a number of areas:
water as a reaction medium, iron cataly-
sis, and access to reactive intermediates
under operationally safe conditions.

Angew. Chem. Int. Ed. 2010, 49, 825834

+
Ns. ~Ox Ph

A new glue: Supramolecular assembly of
gold nanoparticles (AuNPs, see picture)
mediated by halogen bonding interactions
is demonstrated. The primary time-de-
pendent assembly of functionalized
AuNPs controls the inner structure,
whereas the appearance of the overall
hybrid structures can be engineered by
varying the concentration of the organic
linker.

Ns
N\
RN N—0

A)
R “Ph

1,3-dipolar carbonyl imines then undergo
subsequent cycloaddition with a variety of
dipolarophiles. tmbox=2,2"-isopropyli-
denebis(4,4-dimethyl-2-oxazoline).

Olefin-containing amino acids have been
genetically introduced into proteins in
Saccharomyces cerevisiae by orthogonal
tRNA/aminoacyl-tRNA synthetase pairs.
These nonnatural amino acids can be
used for selective protein modification
through olefin metathesis reactions.

Ry
= + FC7NHCI
R

Fe l NaNO,

R, A
R CF,

2
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Linear Trimer of Diruthenium Linked by
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Butadiyn-Diyl Units:
A Unique Electronic Wire
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CAAC
Au Ph
(CAAC)AUMX™ &
\\_Ph (1 equiv)
N RT, 5 min NfMe
Me Me Me

X—

The gold rush: A cationic gold(l) complex,
supported by a CAAC ligand, promotes
the intramolecular addition of N—H or
N—Me bonds (from ammonium salts or
tertiary amines, respectively) to carbon—

Ch-ch-ch-charges: Pieces of identical,
atomically flat insulators separate a
charge Q when brought into contact and
then parted. Repeated contacts cause the
magnitudes of the separated charges to
increase monotonically (see picture).

A theoretical model is presented that
explains these phenomena by the inher-
ent, molecular-scale fluctuations in the
composition of the seemingly identical
contacting surfaces.

0
Is Co”< ]ij
0
A new aspect of cobalt dioxolene chemis-
try: The preparation and characterization
of the first low-spin cobalt(ll) semiquino-
nate complex is described. The temper-
ature-induced change of the spin state in

HOTf (1.0 equiv)

\,—Ph
(CAAC)AU*TIO™ (5 mol %) N
70°C, 3 h Mé Me
TIO™
— Me

(CAAC)AU™X™ (10 mol %) @\/\&ph
N

160 °C, 20 h \
Me

carbon triple bonds; the same complex
allows for the isolation of vinylgold inter-
mediates. X = (C¢Fs),B. CAAC=cyclic
(alkyl) (amino)carbene.

3
| E_J*nmummMMIMHHHMH
s LU “M
S
-3¢ .:‘ 5

Number of lOLIChBS n—

A 0) A /O
—_— hsCo"<OD ‘%ﬂ% IsCo”'\OD

this cobalt dioxolene complex (see
scheme) is linked to a spin-crossover
process rather than to valence tautomer-
ism.

uonisues) uids

electronic communication

Ru communicating? Butadiyn-diyl bridges
link three Ru, moieties together to give a
molecular wire (see structure, red Ru,

green C, blue N, purple O). Voltammetric,

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

spectroscopic, and magnetic data all
point to extensive electronic delocaliza-
tion across the linear trimer.
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A total gent: Inspired by the biosynthesis [Negdg WXGAZEI1 7]
of celogentin C, a highly stereoselective

and efficient palladium-catalyzed C—H Y. Feng, G. Chen* _____ 958-961
functionalization strategy is employed to
N construct the key Leu-Trp linkage of this  Total Synthesis of Celogentin C by
O:ﬁj bicyclic compound. A streamlined syn- Stereoselective C—H Activation

Cel tin C FP i
elogentin thesis is completed in 23 steps from

simple amino acid building blocks.

Fullerenes

B. Li, C. Shu,* X. Lu,* L. Dunsch, Z. Chen,
T. ). S. Dennis, Z. Shi, L. Jiang, T. Wang,
W. Xu, C. Wang* ________ 962-966

Addition of Carbene to the Equator of Cy,
To Produce the Most Stable C;,H, Isomer:

At long last, the elusive thermodynami- is not kinetically favorable. Theoretical 2aH-2(12)a-Homo(Cy5-Dysy(6)) [5,6]-

cally most stable isomer of C,;H, (see studies revealed that the pyrogenic syn- fullerene

structure) has been synthesized through  thetic method used enables reactants to

the addition of CH, across an equatorial ~ overcome the higher activation barrier to

bond of Cy,: a site at which such a reaction  equatorial addition.

=¥
Phy | | Homogeneous Catalysis
; Ph,POMe/R! Pruope®. o 0. ,OH
R COM, 0 (
HO ANF g K‘\/ I ——t P C. U. Griinanger, B. Breit* ___ 967-970
R R'
Lra7.3to0 50:1 Remote Control of Regio- and
d.r. up to 96:4 . Lo
Diastereoselectivity in the

Remote and reversible! Phosphinites regioisomer ratio). The distance between  Hydroformylation of Bishomoallylic
serve as reversibly bound directing groups  the double bond and the functional hy- Alcohols with Catalytic Amounts of a
for the remote control of the regio- and droxy group to which the directing group  Reversibly Bound Directing Group
diastereoselective hydroformylation of is reversibly bound is the longest ever

bishomoallylic alcohols (see scheme; r.r:  reported.

1
BDD

i anode
+ O R2 =N A. Kirste, G. Schnakenburg, F. Stecker,
R? H R® on L A. Fischer, S. R. Waldvogel* __ 971-975
OH R
Anodic Phenol-Arene Cross-Coupling
Particularly sustainable: The anodic cross-  some cases, with high selectivity. Since Reaction on Boron-Doped Diamond
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