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Biochemistry:
T. Carell Awarded

Spectacular Chemical Experiments

Nickel and Its Surprising Impact in

Nature Roland K. O. Sigel

Cleaning up without enzymes: Alkyl mer-
cury cations are poorly degradable. Pro-
tonolysis of Hg—C bonds by bacteria takes
place with the aid of organomercury lyase,
and functional models based on dihy-
droimidazolethione ligands have been
recently reported. Relatively high metal
coordination numbers (e.g. 4, see figure)
are the key to bond activation and thus to
non-enzymatic detoxification of the neu-
rotoxic methylmercury cation.

PH; /P=CO

NG
g "

C _

s
\/

e
&

Herbert W. Roesky

Astrid Sigel, Helmut Sigel,

OSSO

Contents

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:

M. Schulz-Dobrick, M. Jansen*
Intercluster Compounds Consisting of Gold Clusters and
Fullerides: [Au,(PPh,),]Cs- THF and [Aug(PPh.)g](Ceo)

Y. Bolshan, R. A. Batey*
Enamide Synthesis by Copper-Catalyzed Cross-Coupling of
Amides and Potassium Alkenyltrifluoroborate Salts

J. S. Lim, Y. S. Lee, S. K. Kim*
Control of Intramolecular Orbital Alignment in the

Photodissociation of Thiophenol: Conformational Manipulation
by Chemical Substitution
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Enzyme Models

(o]

H. Strasdeit* 828-830

Mercury-Alkyl Bond Cleavage Based on
Organomercury Lyase

P, Activation
J. M. Lynam* 831-833

New Routes for the Functionalization of P,

P,
Unlocking the cage: New methods for the
activation of white phosphorus have
demonstrated that transition-metal com-
plexes may facilitate some remarkable
new transformations of P,. Furthermore,

Angew. Chem. Int. Ed. 2008, 47, 807-817

main-group species such as carbenes and
silylenes may also promote the formation
of synthetically important phosphorus-
rich compounds.
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Fluorescent Molecular Logic Gates Using
Microfluidic Devices
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Starting gate: A molecular logic gate is
based on chemosensors that change their
fluorescence intensity in response to
various inputs (pH, metal ions) in a
microfluidic system. A combinatorial cir-
cuit, such as a half adder (see picture),
uses fluorescein (green) and rhodamine B
(red) derivatives that respond to pH. A
logic gate with a protein and Cu®* ions as
inputs is also described.

Meacham Ave., ElImont, NY 11003. Periodicals
postage paid at Jamaica, NY 11431. US POST-
MASTER: send address changes to Angewandte
Chemie, Wiley-VCH, 111 River Street, Hoboken,
NJ 07030. Annual subscription price for insti-
tutions: US$ 7225/6568 (valid for print and
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Lateral thinking: Molecular solids with
tunable color and excellent emission
efficiencies or increased electron affinities
have been obtained by lateral boryl sub-
stitution on a m-delocalized framework
(see picture, D=donor group, B=boryl
group). This approach gives rise to a new
design principle for organic optoelectro-
nic materials.

Olé to olefins: Olefins as components of
transition-metal-catalyzed reactions can
influence the outcome of a reaction
through increased activity, stability, or
selectivity. This Review outlines the inter-
action of olefins with transition metals
and documents examples of olefins that
influence catalytic reactions; a particular
focus is on cross-coupling reactions.

Half-adder
logic gate AND

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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Molecular design: Metal-tunable octahe-  WYIJEII LIEYAELIE
dral nanocages that act as molecular
chemosensors are generated by a new
strategy (the metals can be transition
metals or lanthanides). Amide groups in
the supramolecular structures act as
guest-accessible functional sites. These
interact with glucosamine molecules and
function as efficient communicators to
convert the recognition information into
metal-tunable chromogenic and fluoro-

genic responses (see picture).

C. He, Z. Lin, Z. He, C. Duan,* C. Xu,
Z. Wang, C. Yan* 877 -881

Metal-Tunable Nanocages as Artificial
Chemosensors

Optical
Response

10 ‘” S / Greater than the sum of its parts: Hydro-
. . gen storage in complex hydrides is accel-
3° 2 erated by using the ternary composite J. Yang,* A. Sudik, D. ). Siegel, D. Halliday,
%: R 2 LiNH,/LiBH,/MgH,, which exhibits a A. Drews R. O. Carter I, C. Wolverton,
as : “self-catalyzing” reaction pathway that G. ). Lewis, J. W. A. Sachtler, ). ). Low,
é“ R R, results in faster H, desorption, lower S. A. Faheem, D. A. Lesch,
=: Lig, desorption temperatures, and suppres- V. Ozolins 882-887
4 L sion of NH; release in comparison to the
0 ——— l—— constituent binary composites (see dia- A Self-Catalyzing Hydrogen-Storage
150 200 250 300 350 400 450 500

e gram). The enhanced properties arise Material
from the incorporation of an ionic liquid

phase (Li,BH;H,o) and from ancillary-

reaction seeding of a reversible H, storage

reaction.

B R [Pdzdbag] (1.25-2.5 mol%) 'R'[szdbaa] (1.25 mol%) 3 Indole Synthesis
R {ﬁ: " | dppf (5O-10maik) | "Ny dppf (5 mol%) &
Z NaO(fBu) (2.5-3.5 equiv) FN Bre_x NS5 T. Jensen, H. Pedersen, B. Bang-Andersen
X | X ~ 1 y , ,
° H 7
NH,  loluene (RT—140°C) \“-f]\r /‘)\ R. Madsen, M. Jgrgensen* ___ 888—890
R'=H,Ph X =CH F

Palladium-Catalyzed Aryl Amination—
Heck Cyclization Cascade: A One-Flask
Approach to 3-Substituted Indoles

R,R' =H

Two for the price of one: A Pd/dppf-based
catalyst provides access to the title com-
pounds from 1,2-dihalogenated aromatic
compounds and allylic amines in a single
reaction flask. The initial aryl amination

the aryl iodide to ensure the formation of a
single indole regioisomer, which can be
functionalized in situ by N-arylation (see
scheme). dba =dibenzylideneacetone,
dppf=1,1"-bis(diphenylphospanyl)ferro-

step occurs with excellent selectivity for cene.
OFt Organolithium Chemistry
EtO._ OEt nBuL
(1 equiv) Et0 Li ) ) )
Brl| —— C. Fressigné,* A.-L. Girard, M. Durandetti,
@ THE, 78 ). Maddaluno* 891-893
o o
1 2 (100% E)

Intramolecular Carbolithiation of Alkynes:
anti Selectivity

A stereochemical twist in the tale: The
treatment of the propargylic acetal 1 with
one equivalent of n-butyllithium provided
the dihydrobenzofuran 2 with an exocyclic
E double bond. The results of DFT
calculations suggest that strong coordi-

Angew. Chem. Int. Ed. 2008, 47, 807-817

nation between the lithium cation and one
oxygen atom of the acetal group drives the
triple bond toward an E alkene. (A repre-
sentation of the electron distribution near
the transition state is shown on the right.)
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MeQ OH

©/§ h, [(SAL XY)Rh(nbd)Cl] @/Me

Zn

I.f/ \>

SAL DC

(98:2 RIS) O
(R*0),PO O

Mix and match: A self-assembled ligand
library (SAL XY) affords a wide range of R/
S ratios in Rh-catalyzed asymmetric
hydroboration (see scheme; nbd =2,5-
norbornadiene, R* is a chiral substituent).

&

Binding by the light: A photoactive ruthe-
nium (Il)—pterin wire designed to target
the tetrahydrobiopterin (H,B) binding site
of inducible nitric oxide synthase
(iNOS}eme) binds to iNOS, . in a com-
petitive fashion with the natural cofactor
and other small molecules; thus it can be
used to screen potential inhibitors. Rapid
charge injection to the heme occurs upon
450-nm excitation of an iNOS,.../wire
conjugate.

foam film transfer and thinning

Film noir: A centimeter-scale foam film of

nonionic surfactant can be prepared by
using the ionic liquid 1-ethyl-3-methyl-
imidazolium tetrafluoroborate ([EMIM]-
[BF,4]). On transferring to a substrate with
submillimeter holes, the black films on

OP(OR*),

: SAL MP
(35:65 R/ S)

(R*0),PO - OP(ORY),

Ligand-scaffold optimization reveals
“substrate-tailored” ligands that afford
high regio- and enantioselectivity for a
variety of ortho-substituted styrene deri-
vatives.

[+ CioHas

... (OCH,CH,),,OH

9nm

the holes spontaneously become thinner
to give reversed bilayers solvated with the
ionic liquid (see picture). They are stable
under ultrahigh vacuum conditions and at
temperatures higher than 150°C.

ALETTRTTIR iy

Chemical chameleon: Two complemen-
tary approaches to emission color mod-
ulation are based on (Ln, P)-doped YVO,
nanoparticle systems. The emission
wavelengths and intensity ratios can be

Angew. Chem. Int. Ed. 2008, 47, 807-817

controlled using different host—activator
systems and dopant concentrations. This
approach allows access to a wide range of
colors (see picture) using single-wave-
length excitation.
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Complex polycycles made simple: A
practical synthesis of the simplest cross-
conjugated pentaene, [5]dendralene, is
reported. The hydrocarbon undergoes

1500

T 750}  (S)-methyl-2-
= A
£ chloropropionate H H ﬂﬂ
£
w
o fl
@
3
g (R)-methyl-2-
L 750 chloropropionate
-1500
0 10000 20000 30000 40000
Time /s

Self-oscillating microgels have been
obtained by introducing a Ru catalyst for
the Belousov—Zhabotinsky (BZ) reaction
into a cross-linked copolymer. In this
microgel system, the chemical energy of
the BZ reaction is converted to rhythmic
swelling/deswelling with self-flocculating/
self-dispersing oscillation of the microgel
around its phase-transition temperature
(see scheme; Ru(bpy); denotes a Ru tris-
bipyridine complex bearing a vinyl group).

RT
then
heat

e

controllable and atom-efficient domino
sequences (see scheme) to generate
complex polycyclic frameworks in an
operationally simple manner.

Capacitive chemical sensors, coated with
modified cyclodextrins, provide antipode
signals upon exposure to the enantiomers
of methyl propionate compounds, thus
allowing an unambiguous determination
of the enantiomer identity (see graphic).
The dielectric coefficients of the enantio-
mer—receptor complexes significantly
differ, so that this simple sensor technique
can be used to detect the subtle effects of
different molecular orientations.

Deswollen state
(Reduced: Ru(bpy);”)

Swollen state
(Oxidized: Ru(bpy)33*)

Dispersed Dispersed
e @ Deswelling
e ©
e Swelling @ @
© ©
Dispersik Flocculating

Deswollen state
(Reduced: Ru{bpy)32*)
Flocculated

Slide rules: A new class of membrane-
active rigid-rod molecules comprising 7-
acidic, n-semiconducting oligoperylene-
diimides is introduced (see picture). They
are able to combine passive anion trans-

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

port across lipid bilayers with photoactive
electron transport in the other direction
across intact vesicle membranes. Thus,
the compounds demonstrate artificial
photosynthetic activity.

Angew. Chem. Int. Ed. 2008, 47, 807-817
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Ring around the amine: Reactions which
give heterometallic Cr,Cu, rings can be
controlled through choice of reaction
times, and the mixed products can be
separated and crystallized. These new
compounds include Cr,Cu, CrgCus,,
Cr,Cu,, and Cry;,Cu, rings (see structure;
Cu orange, Cr green, F yellow, O red,

N blue, C black). The last compound is
the largest ring known with an odd
number of metal atoms.

metal-catalyzed

R—B(OH), [B\ _— bond‘-forming
KOH OR/ 0] reactions

A borate in the hand is a convenient
reagent for palladium- and copper-cata-
lyzed C—C and C—N bond-forming reac-
tions, especially when, like the title bench-
stable complexes, it demonstrates high
transmetalation efficiency. Cyclic triol-

5 mol% CuSO,
N, 6 mol% (S, S, S)-1
‘ JH]/O\ , 6 mol% NaBAr;
R R? + H,0
o : CHCI,, 40°C

30 min

Taking on water: A novel catalytic asym-
metric metal—carbenoid insertion reaction
with water has been developed with
copper complexes of chiral spiro bisoxa-
zoline ligands as catalysts. This reaction

S——Glass

PDMS
Thimble™"

Angew. Chem. Int. Ed. 2008, 47, 807-817

borates can be synthesized readily from
organoboronic acids (see scheme), can be
handled and stored without special pre-
cautions, and are relatively soluble in
organic solvents.

OH

R' O‘R2
0O
up to 94 % ee

provides an efficient and practical proce-
dure for preparing chiral a-hydroxyesters
and acids starting from readily available
materials in high yields and enantioselec-
tivities. BAry~ =[B{3,5-(CFs),CeHs) L]

Divided we stand, together we fall:
Incompatible reagents, such as water and
LiAlH,, Grignard, or cuprate reagents, can
be site-isolated on either side of a polydi-
methylsiloxane (PDMS) thimble (see
scheme; SDS =sodium docecyl sulfate)
for cascade reactions. The hydrophobic
nature of the PDMS membrane prohibits
polar molecules, such as water, from
diffusing across the membrane.

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Platinum-Catalyzed Intramolecular
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R! R? + 3 R! * R2 + Sl
x=0,nNph M RT TOF 10-1000 h™' Eh/ | ~p
18-76% ee 2 L Ph,
L = CO, CNfBu

Iron competes with pricey ruthenium: The
first catalyst systems using iron com-
plexes for asymmetric H, hydrogenation
at 50°C and asymmetric transfer hydro-
genation at room temperature has been
discovered. The transfer hydrogenation

OH
B_n
HO,C N
H

OH

1: (-)-platensimycin

Extensive pharming: An expedient entry
into the tetracycle 2, a late-stage synthetic
intermediate en route to the broad-spec-
trum antibiotic (—)-platensimycin (1) has

o]
I + R2NC

MeNHOH-HCI, NaHCO;,

activity is similar to that of the best
ruthenium catalyst. Surprisingly, the pre-
catalysts have a tetradentate diiminodi-
phosphine ligand which has no NH
functionality.

Me

(R)-(—)-carvone

been accomplished. The strategy involves
a series of cyclizations starting from the
inexpensive chiral pool starting material
(R)-(—)-carvone.

R'" H
A twist in the Ugi four-component reac-
tion: The reaction of an aldehyde, an
isocyanide, N-methylhydroxylamine, and
acetic acid in the presence of 4-A
molecular sieves afforded a-ketoamides

R
: A~ g [443 R
N e 4 PtClcat X~ Y7 R
U A et
vy

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

AcOH, 4-A MS, RT

0
R1HNHR2

(0]

in moderate to good yields (see scheme).
In contrast, 3-A molecular sieves did not
promote the desired multicomponent
reaction. R' =alkyl; RZ=alkyl, aryl.

Crossing the seven C’s: The three carbon
atoms of several allenyl fragments can be
incorporated into seven-membered car-
bocycles by means of a Pt-catalyzed
intramolecular [4C+3C] cycloaddition
with dienes (see scheme). The transfor-
mation provides a straightforward and
atom-economical entry to a variety of
cycloheptane-containing polycycles from
readily available acyclic precursors.

Angew. Chem. Int. Ed. 2008, 47, 807-817
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The metal does the trick! Atomic absorp-
tion spectroscopy (AAS) of cobalt atoms
is used as an accurate method to deter-
mine the cellular uptake and nuclear
localization of metal bioconjugates. Sur-
prisingly, the PNA conjugates show high-
est uptake efficiency, and an accumulation
150% higher than in the culture medium
is achieved.

Separated and reunited: The photo-
chemical magnetic field effect on the
unbound fluorophore observed for 9,10-
dimethylanthracene/N,N-dimethylaniline
in mixtures of propylacetate/butyronitrile
results from the radical pair mechanism in
combination with extensive reversibility in
the excited state (see picture; HFI:
hyperfine interaction). This observation
leads to a deeper understanding of the
processes involving transient, spin-corre-
lated radical ion pairs.

Aiming high: The coordination of the tin
ligand stanna-closo-dodecaborate at Ni,
Pd, and Pt results in the formation of
compounds with high negative charges.
These complexes contain metal centers
with high coordination numbers and in
high formal oxidation states. In the case of
the platinum derivative, a far upfield
chemical shift in the Pt NMR spectrum
(0=—7724 ppm) was observed.

Doing the rounds: A highly straightfor-
ward approach has been developed that
provides access to DNA minicircles con-
taining a 21-mer single-stranded gap
region of defined sequence (see picture).
The single-stranded domain within a
small circular DNA nanoobject provides
the exciting opportunity to further func-
tionalize a minicircle at defined positions
in almost unlimited fashion, simply by
hybridization with a synthetic 21-mer
oligonucleotide.
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DNA Minicircles with Gaps for Versatile
Functionalization
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Supporting information is available on the WWW

Kissing complexes formed on the basis of
highly specific noncanonical interactions
of RNA hairpins can be harnessed for the
controlled assembly of DNA nanoobjects.
Two DNA minicircles, each equipped with
a different RNA hairpin motif (see pic-
ture), mediate a tight and specific binding
of the two circular DNA nanoobjects.
These interactions may offer the possi-
bility to construct DNA nanoobjects with
increased complexity.

A denatured membrane protein in 8 m
urea was characterized. Two hydrophobic
clusters, separated by 50 amino acids in
the polypeptide chain, are shown to bind
independently to detergent micelles (see
picture). Long-range interactions between
the two clusters are not observed. These
observations provide new insights into
protein folding mechanisms.

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

circle 1

The right kind of upbringing: The size of
DNA nanoparticles can be adjusted by an
enzymatic reaction. By varying the incu-
bation time of spherical nucleic acid block
copolymer micelles (see picture) with a
non-template-dependent DNA poly-
merase, the size of the nanoobjects can be
gradually increased.

Q@ A video clip is available as Supporting Information
on the WWW (see article for access details).
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