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V’ P 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:

T. Amaya, H. Sakane, T. Hirao*

M. J. Hangauer, C. R. Bertozzi*

A Concave-Bound CpFe Complex of Sumanene as a Dished-Up A FRET-Based Fluorogenic Phosphine for Live-Cell Imaging with

Metal in a t-Bowl

the Staudinger Ligation

A. M. Brizard, M. C. Stuart, K. J. van Bommel, A. Friggeri, A. Baumgartner, K. Sattler, J. Thun, J. Breu*
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Channels

Plenty of Room for Biology at the Bottom

One of these bonds is not like the others:
Cyclic 7 systems in which B—N units
replace their isoelectronic C—C counter-
parts have intrigued chemists and mate-
rials scientists for decades. The recent
report of Piers et al. on the synthesis,
crystal structure, and optical properties of
10a-aza-10b-borapyrenes (see picture)
represents a major breakthrough in this
field.

Spin blocking: Facile reductive C-H elim-
ination is a key step in chromium-cata-
lyzed selective trimerization of olefins.
The direct conversion (see scheme) is
prevented by the change in spin states.
This Highlight also describes the latest
advances in the mechanistic understand-
ing of the catalytic trimerization with a
focus on spin states.
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Watch out asymmetric acylation! Non-
enzymatic kinetic resolution and desym-
metrization by the asymmetric acylation
of alcohols has found its rival in the
related silylation of alcohols. The scheme
shows the two-point binding of the sub-
strate in catalyst- (left) and reagent-con-
trolled stereoselective silylation (right).

Recent studies of unsaturated mixed-
metal cluster complexes containing plati-
num and bulky phosphine ligands for
hydrogen activation are reviewed (see
picture; Pt blue, Rh green, P yellow, O red,

Chiral carbon centers can be constructed
in a highly stereoselective manner by the
reaction of allylic substrates containing a
leaving group with a range of nucleophiles
in the presence of metal compexes and
chiral ligands.
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C light brown, H gray). A summary of

some related studies on bimetallic coop-
erativity and trimetallic nanoparticles for
catalytic hydrogenation is also included.

R’ . .
R? regio- and enantioselective
allylation reaction

Metals, chiral ligands, Nu

Oxide inside: The structure of a pluto-
nium(IV) oxide nanoparticle (see picture;
Pu green, O red and blue, Cl yellow) has
been determined by single-crystal diffrac-
tion in the solid state and verified in
aqueous solution by high-energy X-ray
scattering. The nanoparticles are com-
posed of 38 Pu ions arranged in an oxide
lattice with a structure slightly distorted
from the fluorite phase seen in PuO,. An
absorption spectrum of the Pu clusters in
solution is consistent with the classic
Pu-polymer optical response.

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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Getting the air out: A bottleneck in
transition-metal chemistry is the labor-
jous process of identifying organometallic
molecules. Anaerobic, charge-transfer
MALDI-MS is a powerful new tool for
observation of these reactive, often fragile
species. Examples are drawn from cata-
lysts relevant to olefin metathesis, hydro-
genation, polymerization, and cyclopro-
panation. IMes = N,N’-bis-
(mesityl)imidazol-2-ylidene.

Bound through S—-Au bonds, multidentate
macrocyclic porphyrin thioester deriva-
tives densely protect Au nanoparticles in a
face-coordination fashion (see picture) to
form quite stable Au® porphyrins. The
spectroscopic Soret-band intensity can be
tuned by the distance between the por-
phyrin ring and the Au surface.
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The quest to capture the catalytic power of
enzymes is one of the great challenges of
modern chemistry. A novel system
inspired by the principles of enzymatic
catalysis combines recognition of the

substrate and transition-metal catalysis
(see scheme; Do =donor, FG =functional
group) and mimics enzyme properties—
high efficiency, substrate selectivity, and
reaction-site selectivity.

One small step: A facile and robust one-
step method for creating stable, water-

soluble quantum dot (QD)-biomolecule
conjugates is described. DNA molecules

Angew. Chem. Int. Ed. 2008, 47, 223 —233

can be readily attached to QDs during
core—shell synthesis (see picture of DNA
functionalization of a CdSe@ZnS core—
shell QD).
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To cap it all: With the aid of stimuli-

responsive polymer capping, gold nano-
particles (Au-NPs) can be highly colloid-
ally stable in both aqueous and organic
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Cross-links holding on, then letting go:
Polyacrylamide main chains were bran-
ched with DNA strands, which could be
gelatinized by DNA base pairing with a
thrombin-bound cross-linking strand (see
scheme). A complementary DNA strand
can form a duplex with the cross-linking
strand to dissolve the hydrogel and
release the thrombin.
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media. They spontaneously and reversibly
cross water/oil interfaces in both direc-
tions upon formation of a biphasic salty
water—oil system (see picture).

Fidelity without frostbite: Refinement of
an NMR solution structure of 6-kDa
protein BPTI determined at 36°C (see
picture, red) with NOE distance con-
straints measured in supercooled water at
—15°C increased precision of backbone
and core side-chain coordinates about
twofold (blue). In contrast to cryogenic X-
ray crystallography (—150°C), supercool-
ing to about —15°C hardly affects the
conformation of flexibly disordered sur-
face side chains.

A sense for sensitizers: Devices based on
JK-46 (see structure) and a volatile elec-
trolyte yielded an extremely high overall
conversion efficiency of 8.6 % under

AM 1.5 sunlight. Solar cells fabricated
employing the |K-46 sensitizer and a
solvent-free ionic-liquid electrolyte gave
an efficiency of over 7% and demonstra-
ted excellent stability under light soaking
at 60°C for 1000 h.
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Toward greener organic synthesis: A high
activity for the aerobic oxidation of alco-
hols is achieved under base-free and
ambient conditions by using gold cata-
lysts supported on mesostructured

Copolymer
NIPAM and DEAAM|

Shell: NIPAM

Me
[{RhCI(CO)2}2]

CO:Ar

O/\‘é/
S
Me 1

How much CO? Theoretical analysis of
the origin of diastereocontrol in the
rhodium-catalyzed Pauson—Khand reac-
tion (see scheme) provides two mechan-
istic scenarios in which optimum selec-
tivity can be attributed to a five- rather

PtCl, or PtCl,, O, (1 atm)
CICH,CH,CI, reflux

TOF = 25000 h~"

v-Ga,0;/Al,0; solid solutions (see pic-

ture). The enhanced activity is attributed
to the extraordinary alcohol-dehydrogena-
tion activity of gallia-based mixed oxides.

In a depressed state: The intra- and
intermolecular hydrogen-bonding pattern
of microgels comprising N-isopropylacryl-
amide (NIPAM) and N,N-diethylacryl-
amide (DEAAM) can be determined by
FTIR spectroscopy. In contrast to core—
shell systems (see picture, right), an
increase in intramolecular hydrogen
bonding in copolymer microgels (left)
favors polymer—polymer interactions and
leads to a marked depression of the
phase-transition temperature.

Me Me

! 4
Me 2 Me 3

{ 22:1 CO:Ar=100:0
6:1 CO:Ar= 5:95

than a four-coordinate organorhodium
complex. The relative population of these
complexes is related to carbon monoxide
concentration, a finding which is in con-
trast to phosphine-containing rhodium(l)
complexes.

A
e
A

An oxygen atmosphere aids the efficient
formation of highly substituted ring-fused
indoles by the versatile title reaction
through an initial cyclization followed by
the sequential migration of two groups.
The cycloisomerization can be viewed as a

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

18 examples
yield: 45-99%

net intramolecular insertion of one end of
the alkyne into the lactam amide bond
with concurrent migration of the substi-
tuent at the alkyne terminus (see scheme;
n=0-2; R=alkyl, alkenyl, aryl, H;
R'=OMe, Br, CO,Et).

Angew. Chem. Int. Ed. 2008, 47, 223233
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A synergism: The multicomponent
assembly of an alkyne, a nucleophile, and
a carboxylic acid gave indole derivatives in
good yield and high regioselectivity by a
one-pot Curtius rearrangement/palla-
dium-catalyzed indolization process (see

A well-wrapped catalyst: Coating an H-
beta zeolite membrane onto the surface of
a preshaped Co/Al,O; pellet leads to a
novel core/shell catalyst with a confined
reaction environment which shows excel-
lent selectivity for the synthesis of iso-
paraffins from syngas (see picture;

FT =Fischer-Tropsch). Long-chain hydro-
carbon formation is totally suppressed by
the zeolite membrane. This kind of
membrane catalyst could be extended to
various other consecutive reactions by
modifying the shell membrane and the
core catalyst.

\/'F\/(ll l,, CH,CN

x —_—

T OH 41 >201
Bn 94%

An inside job: (3-Fluorinated lactones and
tetrahydrofurans are synthesized by iodo-
cyclization of various allylic fluorides. The
fluorine substituent acts as a highly

efficient syn-stereodirecting group for the

Ph fu
\

Phg—N=—E|~-Me
Me‘kBI N=E~pp
/
PhRu

Potential / V
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scheme). A synergistic effect was
observed; the by-product of the first
reaction served as a reagent for the
second step. The first synthesis of indole
N-carboxamide derivatives by heteroan-
nulation is also described.

Zeolite Membrane
(Cracking & Isomerization)

n-paraffin

(FT Synthesis)

ring closure. The experimental results
combined with theoretical studies provide
evidence in support of an “inside fluoro
effect” to account for the sense and level
of stereocontrol of these reactions.

Open, sesame: The reaction of a hetero-
bicyclic pentalenediyl-like Me,Ph,B,N,C,
dianion with [{(CsMes)RuCl},] cleaves the
N—N bond of the ligand and affords a
pseudo-triple-decker sandwich complex
containing a B,N,C, middle deck (see
picture). This eight-membered ring fea-
tures nearly linear B-N-B moieties and
brings the ruthenium centers unusually
close. Cyclic voltammetry indicates effi-
cient electron delocalization over the
framework.

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Porous Silicon

Like a chip off the old block: Compound
porous membranes Si,A, such as Si;N,,
SiC, and Zn,SiO,, have been synthesized
by in situ conversion of porous silicon
(PS) films (see picture). The resultant

Molecular bonsai: Depending on the
reaction conditions, the growth of cop-
per(l) oxide crystals proceeds by an over-
potential-limited or a conventional diffu-

Electrochemical capacitors: A hierarchical
porous graphitic carbon material, com-
posed of macroporous ion-buffering
microreservoirs, ion-transporting chan-
nels, and localized graphitic wall struc-
tures, is presented (see images; top: 3D
skeleton, bottom: carbon platelet). The
properties of this new material combine to
overcome the electrode kinetic problems
normally found in electrochemical capa-
citors, thus resulting in an excellent high-
rate energy-storage performance.

Decreasing overpotential
e OVTRPR R

—_—
Increasing overpotential

Porous Si,A,

membranes inherit the morphology and
microstructure of the mother PS films and
have potential applications in filters, cat-
alytic supports, and sensing materials.

fum

sion-limited dendritic branching mechan-
ism (see picture). Faceting and branching
are critically effected by the pH value and
overpotential.

N [ cd
NH, N= \hr:u \'/: 2N N N L
CHO R L L o T
— e un X N—Cu*~ N, , N =N TN
o <, ‘2 SN N =% gy #CY it N =
i_( = NS N # —
.@ A ) S
cHo cHo CHO e ‘ = B o B~
S =

All together now: Five subcomponents
(see scheme) come together cleanly with
Cu' to form simultaneously all four pro-
duct structures shown. Simply by chan-
ging the stoichiometry, any given subset

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

of product structures is accessible. To
explain the observed selectivity, it is
necessary to consider the stability not only
of individual products, but of the system
as a whole.
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Map reading: Alkylation of a 15-base-pair
double-stranded oligonucleotide modified
with the carcinogen (+)-anti-benzo[a]pyr-

ene diol epoxide (see picture) or N-

hydroxy-4-aminobiphenyl is mapped by

liquid chromatograhy—tandem mass

spectrometry and collision-induced dis-

sociation (CID). The method does not

require prior DNA cleavage or hydrolysis.

iz —
R
= R4
4 —— 2 _— 3
Il R R—=-CN R R\ o
CN Ni/xantphos/BPh; —
cat. R2 R3

Adding across: A C(sp)—C(sp) bond of
alkynyl cyanides is activated by nickel/
Lewis acid catalysis derived from
[Ni(cod),] and BPhs, and the alkynylcya-
nation reaction of alkynes and 1,2-dienes

1, o
RCHO 4 (0.1 equiv)

is achieved by the binary catalysis for the
first time to give a range of functionalized
conjugated enyne molecules with defined

stereo- and regioselectivities.

J'8 =N N=
5 ¢ toluene (0.33m) R 0 M
RCOOH — A~ NHR | By o'l Bu
+ —40°C R \r Cl
R'NC 0

2

Make it enantioselective: The [(salen)-
AI"Cl] complex 1 catalyzes the title reac-
tion of an aldehyde, a carboxylic acid, and
an isocyanide to afford a-acyloxyamides 2
with good to excellent enantioselectivity. A

tBu.‘tBu

variety of nonchelating substrates can be

used to generate the versatile chiral
products. R'=alkyl; R2=alkyl, alkenyl,
aryl; R*=alkyl, aryl.

| %

O . (IF)I’ 10 mol% Et,AICI, 10 mol% 1 ’ o
rPn T HEOR TChcTHE 15oc eon | R RIOEN, =
© tBu OH
Ad

Active in dimeric form: A tridentate Schiff
base aluminum(l1l) complex has been
applied in the asymmetric hydrophos-
phonylation of various aldehydes, giving
the corresponding products in good yields
with good to excellent ee values (up to

Angew. Chem. Int. Ed. 2008, 47, 223 —233

1

97%). The strong positive nonlinear
effect, along with high-resolution MS
analyses, indicates that the reaction is

performed in the presence of a dimeric

aluminum species. Ad =adamantyl.
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Argon tagging allowed the IR spectrum of
the ethyl cation C,Hs™ to be inferred by
resonant IR photodissociation spectros-
copy of weakly bound C,Hs*-Ar complexes
(see picture). The experimental spectrum
closely resembles the theoretical spectra
of 1 and 1-Ar but shows large deviations
from the spectrum predicted for 2, and
thus it provides the first direct spectro-
scopic evidence for the nonclassical
structure 1 of protonated ethene.

0 R'MgBr R' o)
RWO Et
CuBrSMe;, 1,6-addition
ligand

1,6/1,4 up to 99:1
up to 97% ee

Dual function of catalyst: Both regio- and
enantioselectivity are dictated by Cu cat-
alysis using the reversed josiphos ligand.
This allows enantioselective 1,6-addition

Two is better than one: The predictability
of supramolecular coordination com-
pounds relies on an exact match between
the ligands used and the steric demand of
the metal center. However, the use of two
different C;-symmetric ligands results in a
double-walled tetrahedron (see picture;
inside: red, outside: blue; orange Zn?*,
yellow methanolate, green MeOH or H,0)
that does not contain a perfectly matched
ligand—metal pair.

reverse

selective design s
protease @ —m
inhibitor
(\N
N

By “reverse design”: The core structures
of protease inhibitors, whose selectivity
has been optimized by extensive medic-
inal chemistry, have been redesigned into
selective protease substrates by replacing
the reactive electrophilic group (e.g.

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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reversed (R, S)-(-)-josiphos

of Grignard reagents to acyclic o,f,y,0-
unsaturated esters monosubstituted at
the B and 8 positions (see scheme).

proteolytic cleavage

! o] /
N N N/\/ Quencher
H o H

Fluorophore

nitrile) with a cleavable peptide bond.
Attachment of appropriate reporter
groups yields cell-permeable activity-
based probes for the cellular imaging of
selected cysteine cathepsins.
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(MeOMe,Si);Si~: Unusual Coordination

Chain gang: Introducing methoxy groups  and sodium compounds form infinite Modes in Alkali Metal Silanides

into (Me;Si),Si and treatment with alkali ~ chains in the solid state (see picture:

metal alkoxides leads to hitherto unknown  green Li, blue Si, red O, gray C) and dis-
zwitterionic alkali metal silanides [(MeO-  sociate in THF solutions into zwitterionic

Me,Si);SiM] with a bicyclooctane (Li, Na) monomers.
or heterocubane (K) structure. The lithium
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