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S. Shaik Honored 6400
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Photobiology

Discrimination of Chiral Compounds
Using NMR Spectroscopy

+ MAO

Ziegler—Natta revival: Enantiomerically
pure, isotactic oligo/polystyrenes have
been prepared by titanium-based single-
site catalysis. The optical activity of these
polystyrenes was shown to be measurable
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optically active polymers

up to a degree of polymerization of 45,
providing a discrete border for the
appearance of “cryptochirality” for larger
macromolecules. MAO = methylalumi-
noxane.

How apt these sensors are! Electronic
aptamer-based sensors (aptasensors)
hold great promise as analytical devices
for the detection of low-molecular-weight
substrates or proteins. The Minireview
highlights the advantages of electronic
transduction of aptasensor systems and
discusses the latest developments in the
design of electrochemical, field-effect
transistor, and piezoelectric aptasensor
systems.
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with 20-Electron Ni" Centers: The Role of
Pressure and Temperature on Their Solid-
State and Solution Fragmentation

Supramolecular Chemistry
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A “Teflon-Footed” Resorcinarene: A
Hexameric Capsule in Fluorous Solvents
and Fluorophobic Effects on Molecular
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Spiegelman and colleagues in 1967 when
they carried out the Darwinian evolution
of RNA molecules in a test tube. In the
following 40 years, the directed evolution
of RNA has become a highly fruitful area
of research and has deepened our under-
standing of evolutionary processes at the
molecular level.

Complexes under pressure! The com-
plexes [{NiCl,(PN)},] (PN =2-diphenyl-
phosphinomethyl-2-oxazoline or -2-thia-
zoline; see picture; Ni green, Cl pink,

P orange, S yellow, N blue, C gray) have
an unprecedented, centrosymmetric
Ni,Clg core with 20-electron metal centers
and undergo pressure-induced fragmen-
tation into the mononuclear, square-
planar 16-electron complexes
[NiCl,(PN)], which are in equilibrium with
the respective tetramer in solution.

(17)e2(CsHe)s

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$ 5685/5168 (valid for print and
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Ampliﬁm

Mutation

Selection

A slippery character: Cyclooligomeriza-
tion of resorcinol with a highly fluorinated
aldehyde afforded a “teflon-footed”
resorcinarene 1F, which is soluble in wet
fluorous solvents through formation of a
hexameric capsule. The supramolecular
capsules in fluorous solvents exhibited
more selective and/or enhanced proper-
ties as a result of fluorophobic effects on
molecular encapsulation (such as encap-
sulating eight molecules of benzene, see
picture).

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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Spread them out: A hierarchically ordered
material in which gold nanoparticles are
positioned along carbon nanotubes witha K. Kurppa,* H. Jiang, G. R. Szilvay,
spacing of 2.6 nm is described. The A. G. Nasibulin, E. I. Kauppinen,
organization is achieved by self-assembly M. B. Linder 6446 -—6449
- and relies on the functionality of a sur-
’ 4nm(2-5i0-4) nm factant protein called HFBI (a hydropho-  Controlled Hybrid Nanostructures
20m — =1 bin). through Protein-Mediated Noncovalent

Functionalization of Carbon Nanotubes

Solvent Ordering @

P. Mukhopadhyay, G. Zuber, P. Wipf,
D.N.Beratan* ____ 6450 -6452

Solvent or solute dissymmetry? The dis-
symmetric ordering of solvent molecules
around the chiral solute (see picture)
contributes to the chiroptical signature.
Indeed, the solvent can dominate the
chiroptical response, as shown for Contribution of a Solute’s Chiral Solvent
(S)-methyloxirane in benzene. Imprint to Optical Rotation

2N ; b
7o Bnng_J —\(é‘ Gaze into the crystal: A crystallographic ~ WZZI DO VR [[TAT 100

approach for determining and analyzing

: Wf. \.‘ ,_\" free energy not only provides a way of M. A. Wear, D. Kan, A. Rabu,
Asn109/ ‘ Qrgsz measuring binding energy, it also provides M. D. Walkinshaw* ______ 6453 - 6456
} ‘ a detailed picture identifying, at the
- atomic level, which interactions are Experimental Determination of van der

responsible for changes in binding affinity Waals Energies in a Biological System
(picture: superposition of dipeptide—

cyclophilin 3 structures; W,_, are con-

served water molecules e-h).

9_ That’s discrimination! An array of boronic
7] acid appended bipyridinium salts (BBVs)
] as receptor units is able to distinguish A. Schiller, R. A. Wessling,
T 5] twelve saccharides in aqueous solution B. Singaram* 6457 -6459

FiFo and at neutral pH values by a fluorescent-

3 indicator displacement assay. The picture A Fluorescent Sensor Array for
I shows the fluorescence increase of a Saccharides Based on Boronic Acid

v HE GBS B Wel [l fluorescent dye with BBV receptors after ~ Appended Bipyridinium Salts

adding saccharides (p-ribose (Rib), -
glucose (Glc), p-fructose (Fru), melibiose
(Mel), and lactulose (Lal)).
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Hold tight: Bismuth complexes including
ranitidine bismuth citrate effectively inhi-
bit the nucleoside triphosphate hydrolase
and DNA unwinding activities of the SARS
coronavirus (SCV) helicase and dramati-
cally reduce SCV replication levels in
infected cells. This suggests that bismuth-
based drugs should be further evaluated
for the treatment of SCV infections in vivo.
ss =single-stranded DNA, ds=duplex
DNA.

Plasma

Endoplasmic
Reticulum

®SH + OZ:)N(+ HO-SN-38

Make up and break up: A pH-responsive
system that displays switchable adhesion
in situ is described. Polyacid gels and
polybases grafted to a substrate (brushes)
strongly adhere in water, but in an acidic
environment, the gel and brush dissoci-
ate. Adhesion can be controlled by envir-
onmental acidity and the process can be
repeated several times. Such adhesion
may be used in actuators, microfluidics,
drug delivery, or personal-care products.

Bi** concentration/pm

__—4

0 025 0.5 1.0 25
—— — v— %

W e e 88

Bismuth inhibits unwinding
activity of helicase

A retrograde strategy: An innovative
cancer-cell delivery concept exploits the
naturally evolved characteristics of the
Shiga toxin B-subunit (STxB) for the
intracellular activation of a newly synthe-
sized prodrug at the level of the biosyn-
thetic/secretory pathway (see picture).
Retrograde prodrug targeting allows its
slow release, which should sustain the
presence of the active principle in dividing
tumor cells.

Flame and fluorescence: Water-soluble,
multicolor fluorescent carbon nanoparti-
cles are prepared by refluxing candle soot

Angew. Chem. Int. Ed. 2007, 46, 6385—6395

with nitric acid (see picture). The starting
materials are easily accessible and inex-
pensive.

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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R. La Spina, M. R. Tomlinson,
L. Ruiz-Pérez, A. Chiche, S. Langridge,
M. Geoghegan* 6460 — 6463

Controlling Network-Brush Interactions
to Achieve Switchable Adhesion

Metalloantiviral Agents

N. Yang, ). A. Tanner, B. J. Zheng,

R. M. Watt, M. L. He, L. Y. Lu, }.-Q. Jiang,
K. T. Shum, Y. P. Lin, K. L. Wong,

M. C. M. Lin, H. F. Kung, H. Sun,*

J. D. Huang* 6464 - 6468

Bismuth Complexes Inhibit the SARS
Coronavirus

Chemical Biology

A. El Alaoui, F. Schmidt,* M. Amessou,
M. Sarr, D. Decaudin, |.-C. Florent,
L. Johannes 6469 —6472

Shiga Toxin-Mediated Retrograde Delivery
of a Topoisomerase | Inhibitor Prodrug

H. Liu, T. Ye, C. Mao* 6473 - 6475

Fluorescent Carbon Nanoparticles
Derived from Candle Soot
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Chiral Amplification

K. Toyofuku, M. A. Alam, A. Tsuda,
N. Fujita, S. Sakamoto, K. Yamaguchi,
T. Aida* 6476 -6480

Amplified Chiral Transformation through
Helical Assembly

Structure Elucidation

Y. Morimoto,* H. Yata,
Y. Nishikawa 6481 -6484
Assignment of the Absolute Configuration
of the Marine Pentacyclic Polyether
(+)-Enshuol by Total Synthesis

Solvent-Free Synthesis

A. Natarajan, D. Ng, Z. Yang,
M. A. Garcia-Garibay* _____ 6485—6487

Parallel Syntheses of (+)- and (—)-a-
Cuparenone by Radical Combination in
Crystalline Solids

@ Asymmetric Catalysis

H. Matsuzawa, Y. Miyake,
Y. Nishibayashi* 6488 - 6491
Ruthenium-Catalyzed Enantioselective
Propargylation of Aromatic Compounds
with Propargylic Alcohols via Allenylidene
Intermediates
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Enantiomeric Purity
of Chiral Auxiliary (A*)

(+)-enshuol SRR
Finding its true identity: The complete
stereostructure of the marine pentacyclic
triterpene polyether (+)-enshuol is
shown. Asymmetric total synthesis con-
firmed the configuration predicted on the
basis of NMR spectroscopic data of the

Photo[Organic]synthesis: Irradiation of
well-designed crystalline ketones can
result in the solvent-free generation of
compounds having adjacent quaternary
stereogenic centers, as illustrated for the
enantiospecific synthesis of the natural
products (+)- and (—)-(at)-cuparenone
(see picture).

Majority rules: “Chiral amplification” in
asymmetric transformations can be rea-
lized if a helical supramolecular polymer,
derived from the substrate (S), obeys the
“majority rule” in determining its hand-
edness. This concept works properly for
the asymmetric transformation of a chir-
ality-memorizing D,-symmetric saddle-
shaped porphyrin.

aurilol glabrescol

5 > = enshuol

previously synthesized natural products
aurilol and glabrescol, substructures of
which are present in enshuol, and dis-
proved an earlier prediction based on
biogenetic considerations.

Ar 4

cat. [{Cp*RuCl(,-SR*)},]

Ar\/// . /@

OH 5}

High enantioselectivity was achieved in
the Ru-catalyzed propargylation of furans
and N,N-dimethylaniline derivatives to
afford the propargylated aromatic com-
pounds. This first asymmetric propargy-

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

+ H,0

Ph
up to 94% ee

lation of aromatic compounds provides a
novel protocol for the asymmetric Friedel—
Crafts alkylation using propargylic alco-
hols as a new type of electrophile.
Cp*=C;Me;

Angew. Chem. Int. Ed. 2007, 46, 6385—6395
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0.
R-N {;x‘: "”;‘fAr cat. Pd
R R
14 examples
d.r. up to >20:1

Pd ploy to isoxazolidines: Carboetherifi-
cation reactions of N-butenylhydroxyl-
amines with aryl bromides afford substi-
tuted isoxazolidines in good yield with up
to >20:1 d.r. These transformations pro-

R R\

Qx // ‘ \

+ H & . 54
L TFE, Et3N \

EDG” o),
R R

EDG = NMe,, NH,, OH, OMe, OSIR"s, SMe

Four’s definitely a crowd: The chemose-
lective activation of Ar—H bonds in
methylbenzenes by treatment with pho-
togenerated phenyl cations allowed the
synthesis of sterically crowded biphenyl
compounds, including tetra-ortho-substi-

Host

(solid) + Guest

(gas) & Complex,iig)

AY;(Host) AY, (Guest) AY,(Complex)

Host(aq)y + Guestzq) < Complex(yg)

Me0 OH

Blisteringly fast: The potent cytotoxic
blistering agent pederin has been synthe-
sized (see scheme). The synthesis is
diastereoselective and concise (just

12 steps for the longest linear sequence),
and features a formal hetero-Diels—Alder

Angew. Chem. Int. Ed. 2007, 46, 6385—6395

H
N

(O :
m
pederin

OH/
+ Ar-Br

RZ

R-N"

R

vide a new strategy for the construction of

isoxazolidines and allow for the synthesis
of isoxazolidine stereoisomers that
cannot be prepared with existing meth-
ods.

RR
A\

R = H, Me, OMe
R'=H, Me

tuted biphenyls, by intermolecular cross-
coupling (see scheme). This method is an
appealing metal-free alternative to widely
used transition-metal catalysis.

TFE =2,2,2-trifluoroethanol.

Phasing up to complex problems: A
thermodynamic approach based on solu-
tion data has been proposed for the
determination of the stability of gas
complexes and elucidation of the selec-
tivity of gas binding. Stability constants,
reaction enthalpies, and entropies for the
complexation of gaseous guests (n-alky-
lamines) by solid macrocyclic hosts (f3-
cyclodextrin, cucurbit[6]uril) were calcula-
ted by using the Born—Haber type cycle
(see picture).

OMe (-
.-OMe
. Liori 12 steps
/0(:( :p> 2. __ome
D “OH

i H
OMe
(S)-glycidyl methyl ether

reaction of a hindered diene, a
Mukaiyama—Michael reaction to set two
additional stereocenters, and a Curtius
rearrangement to stereospecifically intro-
duce the aminal functionality.

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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M. B. Hay, ). P. Wolfe* __ 64926494

Stereoselective Synthesis of
Isoxazolidines through Pd-Catalyzed
Carboetherification of N-Butenyl-
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V. Dichiarante, M. Fagnoni,*
A. Albini 6495 - 6498
Metal-Free Synthesis of Sterically Crowded
Biphenyls by Direct Ar—H Substitution in
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Gas Complexes

A. G. Grechin, H.-). Buschmann,*
E. Schollmeyer 6499-6501
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A Thermodynamic Approach
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Total Synthesis of Pederin
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C—C Bond Formation

Z. Li,* L. Cao, C.-J. Li* ____ 6505-6507

FeCl,-Catalyzed Selective C—C Bond
Formation by Oxidative Activation of a
Benzylic C—H Bond

Polymerization Catalysts

C. Meermann, K. W. Térnroos, W. Nerdal,
R. Anwander* 6508 -6513

Rare-Earth Metal Mixed Chloro/Methyl
Compounds: Heterogeneous—
Homogeneous Borderline Catalysts

in 1,3-Diene Polymerization

C—C coupling

J. L. Bolliger, O. Blacque,
C. M. Frech* 6514-6517
Short, Facile, and High-Yielding Synthesis
of Extremely Efficient Pincer-Type Suzuki
Catalysts Bearing Aminophosphine
Substituents

C—H Activation

Y. Kuninobu,* Y. Nishina, T. Takeuchi,
K. Takai* 6518 -6520

Manganese-Catalyzed Insertion of
Aldehydes into a C—H Bond

www.angewandte.org

O O
cat. FeCl, R® R?
{BuOOiBu R
RT or 80 °C

R" = aryl, alkyl

R? = aryl
R®= aryl, alkyl, alkoxy, amino

Any old iron: Readily available and non-
toxic FeCl, effectively catalyzes C—C bond
formation by oxidative activation of
benzylic C—H bonds in the presence of
tert-butyl peroxide as a stoichiometric

On the right path: A chlorination—alkyla-
tion sequence involving the reaction of
preformed mixed amido/chloro com-
plexes (see structure) with trimethylalu-
minum causes precipitation of
[{Ln,Al,Me,Cl.},], which for Ln=Nd poly-
merizes isoprene in greater than 99% cis
stereospecificity (M,/M,,=1.76); the
catalyst performance is comparable to
that observed following a “detour” alkyla-
tion—chlorination sequence employing
[Nd(AlMe,);]/ELAICI.

oxidant (see scheme). The mild reaction

conditions, good yields, low catalyst cost,
and easy operation are the major advan-

tages of this cross-dehydrogenation cou-
pling reaction.

NR, NR,
REN\P;NRZ 1,3-diaminobenzene x—p=NR;
2 P(NR;); or resorcinol
25°C 100°C
[Pd(Cl),(cod)] ——m— Cl-Pd—Cl _— . Pd—Cl
— cyclooctadiene - pgper!g}nle s /
- pipendinium chioride
RN-TTINR, - X—PnR,
“ NR, NRZ

Feeling the pinch: Aryl bromides can be
coupled with phenylboronic acid quanti-
tatively within a few minutes by using
pincer-type catalysts bearing aminopho-
sphine substituents. [Pd(Cl),P(NR,);] has
been used as a template for the pincer

core directly on the metal center (see
scheme, NR, = piperidinyl, X=NH or O),
which makes the independent synthesis
and purification of the air- and moisture-
sensitive ligand systems unnecessary.

Me.
Me . N N
Ly o [MnBr(CO)s] (5.0 mol%) »
SNOe U+ Hsiet . N
3 .
H™ Ph toluene, reflux, 24 h OSiEt;
90% Ph

Mn gets in the game: In the presence of a
manganese catalyst and a stoichiometric
amount of hydrosilane, aldehydes insert
into C—H bonds of aromatic rings of
compounds with directing groups (see
scheme). This first example of a manga-

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

nese-catalyzed chemical transformation
through C—H bond activation gives silyl
ethers in good to excellent yields and can
also be applied to asymmetric transfor-
mation.
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R BrMg R’ [Fe] cat. R R’
R'—( + — . —
3 2 2
X R R 35-08% yield L
R = alkyl
R'=H, alkyl R', R?, R’ =H, alkyl, SiMe,
X=1,Br

Cheap and safe: An iron-catalyzed cross-
coupling reaction between alkyl halides
and alkenyl Grignard reagents is de-
scribed. This C—C bond coupling reaction

is promoted by the cheap and nontoxic
FeCl; and displays good tolerance against
various functional groups.

Two ways about it: The first metal N-
heterocyclic carbene complexes derived
from a cyclic tetraimidazolium salt show a
remarkable versatility of ligand confor-
mation and coordination geometry. With
Pd", a mononuclear square-planar com-
plex is obtained, but with Cu' and Ag', an
unprecedented dinuclear motif with a
short metal-metal interaction is observed
(see structure; N blue, C white ellipsoids,
H white circles).

Fluorine makes the difference: FIBX (see
structure), the tetrafluoro derivative of the
hypervalent iodine reagent, is more solu-
ble and has higher reactivity than its
nonfluorinated counterpart. An efficient

synthesis of FIBX and initial reactions are rex
presented. Some of these reactions can be
conducted in standard organic solvents.
Owing to the increased reactivity, new
transformations and catalytic reactions
may be possible.
1)quical
MeMPPh, + RX ——oiaor RP(O)Ph,
2)H,0, 57-94%

A transition-metal-free radical phospho-
nation using Me;SnPPh, and the less toxic
Me;SiPPh, is reported. These readily
available reagents react highly efficiently
with primary and secondary alky! radicals.
Moreover, aryl radicals and tertiary alkyl

radicals are phosphonated with
Me;SnPPh, (see scheme; R=aryl, alkyl,
vinyl; X=1, Br, OC(S)imidazolyl). DFT
calculations provide insights into the
mechanism of the reaction.

Angew. Chem. Int. Ed. 2007, 46, 6385—6395
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Ha,

Ak

[{RuCl,(S)-binap},] « NE,

OH ©
N J< 95%, 97% ee
’ o

0O O CFR

Wo)\ca

8

Please, after you... §-Ketoesters in mix-
tures underwent Noyori reduction one by
one at room temperature under 4 bar of
hydrogen pressure in the presence of a
catalyst formed from Ru" and (S)-binap
(see example). The rate of the asymmetric

oy

rac

NN

1] °

J
[Cu(MeCN),]PFg
Walphos-type ligand

Two products out of eight possible iso-
mers are obtained from the [CuPF,-
(MeCN)]-catalyzed, highly enantioselec-
tive, and regiodivergent nitroso Diels—
Alder reactions of 6-substituted 1,3-cyclo-
hexadienes (see scheme; R=phenyl,

In a twist: 1,1"-Linked oligocyclopropanols
have been obtained by an iterated reaction
of a cyclopropaneboronate with in situ
generated lithium bromocyclopropylide-
noid and subsequent oxidation. As pre-
dicted by DFT computations for sexi-
cyclopropane (shown in blue) in the gas
phase, the quinquecyclopropane unit in
the 3,5-dinitrobenzoate of quinquecyclo-
propanol (yellow, dinitrobenzoyl group
omitted for clarity) adopts a helical con-
formation in the crystal.

&

EtOH, RT, 6 h

+

OH O CF,

PN

o~ CF,

5%

8

hydrogenation and hence the selectivity
for a particular -ketoester was found to
depend on the Lewis basicity of the ester
group. Binap=2,2"-bis(diphenylphospha-
nyl)-1,1-binaphthyl.

R R
- 1 .0
Ar + Ar\,@

95-99% ee 82-92% ee
38-48% vield 42-52% yield

alkyl; Ar=2-pyridyl). These divergent
reactions of racemic cyclohexadienes
deliver valuable compounds for the
synthesis of biologically interesting car-
basugars. In a first application peracety-
lated 2-epi-validamine was synthesized.

Cluster on cluster: [Ga;,Ga,,-

(BrigSe;) -12THF units with a platonic
polyhedral substructure are ordered
through the crystal in straight lines by Se—
Se contacts in an arrangement resembling
superatoms (see picture). According to
topological, spectroscopic, and energetic
findings, these chains of clusters can be
interpreted as a model for the lattice
structure of photoconducting GaSe.

0@ A video clip is available as Supporting Information

on the WWW (see article for access details).
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