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page 7160.

Garlic and Other Alliums Eric Block
. . direct
Form and function: Cross-coupling reac- borylation ~_ B(OR),
| —

tions are fundamental processes for C—C

L

bond formation in arene chemistry. But Fa U

the utility of those reactions is determined ﬂ :

by the availability of a suitable number of functional group
interconversion

adequately functionalized substrates. This
Highlight discusses the preparation of
functionalized arylboronates of synthetic
utility (see scheme; F;=functional

group).
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Anion Interactions
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The mt-Accepting Arene HAT(CN)g as a
Halide Receptor through Charge Transfer:
Multisite Anion Interactions and Self-
Assembly in Solution and the Solid State
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Back to the first row: A surprisingly simple
protocol involving chiral diphosphine
complexes of cobalt(ll) salts allows the

highly enantioselective hydrovinylation of
1,3-dienes in extremely high selectivities
and yields.

+ CysP
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Debaser: Key elementary steps in the
activation of H;B—NH, and derivatives
upon coordination to a metal fragment
have been identified. Recent results in the
metal-induced dehydrogenation of
amine—boranes show the importance of

Beyond biological DNA: Chemists are
exploiting DNA for interesting applica-
tions as a catalyst, encoding component,
and stereocontrol element. Each of these
chemical applications takes advantage of
a distinct subset of DNA's properties in
ways not known in nature.

Sensitive molecular scaffold: The excep-
tional m-electron-acceptor strength of
HAT (CN), renders it an excellent colori-
metric halide sensor. It engages in multi-
site anion interactions, namely, both
charge-transfer and anion—, in solution
and the solid state. The halide ions are the
driving elements for the spontaneous self-
assembly of the sandwich-like complexes
through 12 n%charge-transfer contacts.
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Cells with implants: Porous enzyme-
loaded polymersomes were constructed
that display the cell-penetrating peptide
tat on their surfaces. These nanoreactors
are taken up by mammalian cells through
macropinocytosis. Inside the cells, the
polymersomes are only partially routed to
acidic compartments. Polymersomes with
horseradish peroxidase as a model cargo
enzyme displayed sustained intracellular
activity.

Bio—nano: Quantum dots (QDs) can be
tagged with photosynthetic reaction cen-
ters (RCs) in such a way (see picture) that
FRET from the QD to the RC leads to a
near-threefold increase in the rate of
generation of excitons in the RC over that
in the RC alone. Even-stronger enhance-
ments are predicted, thus indicating that
such complexes may significantly improve
the efficiency of photosynthesis.

Active monomers: Grafting soluble
organic molecules onto insoluble, high-
surface-area substrates, e.g. calixqui-
nones on nanoparticles (see pciture),
allows the production of a wide range of
very stable materials for lithium-ion bat-
tery applications. Immobilization of the
organic molecules avoids the problem of
dissolution, which has previously led to
performance degradation.

Angew. Chem. Int. Ed. 2010, 49, 7143—7154

Strategically placing secondary dialkyl-
ammonium recognition sites at the magic
distance of 3.5 A apart in the dumbbell
components of a series of oligorotaxanes
(see picture) renders otherwise confor-
mationally floppy [n]rotaxanes rigid and
rodlike. These oligorotaxanes form with
near-quantitative conversion under ther-
modynamic control using dynamic cova-
lent chemistry.

photon

N

I
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>

—

)
O
>
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7229-7233

7234-7238

MOF Brylcreem: A gel-layer-based strat-
egy is used for the growth of highly
oriented thin films of metal-organic
frameworks on self-assembled monolay-
ers attached to a gold slide. The mono-

P i
7

oﬂ- ./CHSGOD'TCHBCHC ~T
o F ;

3 NH NH  Ho FJ
Tao™ve —F\;'h-H q:%h-OH.—_'q:F:zhCHﬁH
\
2
Anode et =il [/ PEb,
i
4ec 3GC  5,&C ac

layer is loaded with the metal-salt-con-
taining poly(ethylene glycol) gel layer (see
picture; metal ions in red) and covered
with a solution containing the linker
molecules (blue).

Agqueous ethanol

Air (Oy)

Anionic Lcamode

- Acetate

2H,0+2 e’oA
2HO"

Embedded and working: The intact dep-
osition of a complex into carbon powder
allows the construction of an organome-
tallic fuel cell (OMFC) that efficiently
converts alcohols into carboxylic acids.

visible light

closed

Please close the pore! An organochemical
photoswitch was introduced into two
transmembrane segments that comprise
the lateral gate of the bacterial-mem-
brane-embedded protein-conducting
pore. Reversible switching of the azoben-

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

exchange membrane

This method may provide a way for the
synthesis of fine chemicals from renew-
able resources under waste-free condi-

tions.

open

zene between the trans and cis configu-
rations by irradiation with visible and UV
light enforced the opening and closure of
the protein-conducting pore (see
scheme).
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Wire to wire: The hybrid Sup35™¢'-E?’GFP-  self-assembled nanowire was formed
MPH, which consists of the pH-sensitive  through aggregation of the Sup35™¢' sub-

green fluorescent protein E2GFP, the unit (see picture). The wire acts as a
enzyme methyl parathion hydrolase biosensor that can detect methyl para-
(MPH), and the yeast prion protein thion with a sensitivity 10000 times

Sup35™! was obtained by gene fusion. A greater than free E2EGFP-MPH.

CI—\
N

N+
R'—=—R? +H,0 +R’B(OH),+ Q@

Selectfluor

Fluorine makes it possible: A cationic carbonyl group and two new bonds on the
fluorine—gold species generated by fluori-  a-carbon atom, all occurring in one pot,
nation of a low-valence gold complex under mild conditions and in very good
mediates the “functionalized hydration”  yields (see scheme).

of alkynes. A triple bond is used to install a

(o}
[O] N ; Rh!
(1 mol%)

—_—

N [Oj 20 or 60 °C

(0] up to 75%

Against conventional wisdom, the rho- underwent condensation with 1,4-diox-
dium(Il)-catalyzed nontemplated macro-  ane, tetrahydrofuran, or tetrahydropyran
cyclization of four separate components  as the solvent to yield 16- to 18-membered

in one reaction vessel became more polyether macrocycles in up to 75% yield
efficient as the concentration was (see scheme; R=Me, Et, PhCH,CH,, allyl,
increased. Thus, a-diazo-B-ketoesters PhCH=CH,).

Ea n 2BF¢” Au cat.
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A step for “two-in-one”! A steplike mole- WOJZL LN L ITA IS

cule (see picture) was synthesized as a
carrier transport material for layered
OLED devices. This double-pillared mol-
ecule combines the 7 system of aromatic
hydrocarbons with the ¢ system of silicon
in a single structure and transports both
holes and electrons in a device.
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Y. Shimada, H. Taka, H. Kita,
H.lsobex _____ 7239-7242
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Synthetic Methodology
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Rhodium(I1)-Catalyzed One-Pot Four- @
Component Synthesis of Functionalized
Polyether Macrocycles at High

Concentration
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C—H Functionalization
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Palladium-Catalyzed f3 Arylation of
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Nanoparticle Targeting

Z. Poon, S. Chen, A. C. Engler, H. Lee,
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P. T. Hammond* 7266-7270
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for Modulated Cellular Uptake and In Vivo
Tumor Targeting

Polyoxometalates
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Hybrid Uranium—Oxalate Fullerene
Topology Cage Clusters
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It’s alive: A ring-strained alkyne based on
dibenzo[a,e][8]annulene undergoes ring-
opening metathesis polymerization
(ROMP) to give a high-molecular-weight
poly(ortho-phenylene) featuring alternat-
ing ethyl and ethynyl linkers along the
polymer backbone. The molybdenum-
alkylidyne-based catalyst system discrim-
inates between strained and unstrained
alkynes to yield a living polymer with an
unparalleled low polydispersity.

cat. Pd/L

ROMP

x - iAo

0 Cy,NLi, toluene, 22—110 °C p

Alter ego: In the presence of an appro-
priate palladium(0) catalyst, carboxylic
esters underwent 3 arylation instead of
the more common a-arylation reaction
with aryl halides containing an ortho

A matter of presentation: The manner in
which polyvalent ligands are presented to
a cell—homogeneously or in spatially
defined groupings on a nanoparticle sur-
face—may play an important role in
cellular uptake. This aspect is investigated
for the first time using a linear dendritic
polymer construct to pattern the surfaces
of nanoparticles with variable-sized ligand
clusters in different spatial arrangements.

Fullerene’s topology: Inorganic—organic
hybrid cage clusters containing 36 and 60
uranyl peroxide polyhedra and 6 or 30
oxalate groups (see representation of a
{Uq} cluster) self-assemble in aqueous
solution under ambient conditions. These
clusters, which are derivatives of fullerene
topologies, were crystallized for structure
analysis, and are readily dissolved intact
in water.

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

OW
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electronegative substituent (see scheme;
Cy =cyclohexyl). An asymmetric version

of the reaction gave the product with an

enantiomeric ratio of up to 77:23.

Ligand
(cluster)
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Catching photons: Visible light, an amine
reductant, and a [Ru(bpy);]** photocata-

lyst can be used to mediate the addition of
glycosyl halides into alkenes to synthesize

The highly symmetrical quartet triradical
trimethylenebenzene has been isolated
for the first time (see structure). Despite
its open-shell character, it was photo-
chemically stable and this makes it a
promising building block for magnetic
materials.

Caps off! A single-stranded oligonucleo-
tide capped the pores on the surface of a
silica mesoporous support, which con-
tained an entrapped guest. In the pres-
ence of a complementary strand, the
“molecular lock” on the delivery vehicle
was opened and the entrapped guests
were selectively released.

100

1000 10000
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j i RO R’
RO Qo =
RO / then "H+"

RO

RO 0

RO
RO

H

important C-glycosides (see scheme).
This method shows the growing potential
of photocatalysis to effectively drive useful
and difficult chemical transformations.

Nanopharmaceutics: Sonochemistry and
the use of a surfactant (Span-85) was
introduced to generate pharmaceutical
cocrystals of nanometer-scale dimen-
sions. This method overcomes the inher-
ent solubility difference between the
pharmaceutical agent (caffeine in this
case) and the cocrystal former (2,4-dihy-
droxybenzoic acid; see picture).

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Ar
Ar
N
cat. 1 R. Z R & H  OoTMms
R'\I///“__ cat. 2 \I . \( 1, Ar = 3,5-(CF3),CgH3
) upto99% ee R 2 Cp*. _S. .Cp*
OH P ° f Tu\/_\/RU/
)
cl ?Me Cl
2 Me

Working together: The title reaction pro-
ceeds in the presence of a thiolate-bridged
diruthenium complex (2) and a secondary
amine (1) to give the corresponding
propargylic alkylated products in excellent
yields as a mixture of two diastereoiso-

OH o

Ny e B
3l 2 mol%
R1-L = + R mR
L H iPrOAC/THF

30 °C, 5days

The unexpected becomes possible: The
first enantioselective, direct nucleophilic
substitution of Morita—Baylis—Hillman
alcohols has been developed through the
use of iminium catalysis. Unexpected

mers, each with high enantioselectivity.
The two catalysts activate propargylic
alcohols and aldehydes, respectively, and
cooperatively promote the enantioselec-
tive reaction.

s

27 "N
R H

18 examples
68-92% yield, up to 93% ee

O-substituted products were obtained
with exclusive regioselectivity and high
enantioselectivity for the reaction of
cyclopent-2-enone-derived alcohols with
indoles catalyzed by 1.

= OH o
X—\ | \/\NOQ

(1.0 equiv)

temperature-insensitive
asymmetric organocatalysis
H

Ar=3,5-(CF3);CgH3" O

S iPr N iPr

Ar‘NJLuJ\/\N)\N/\/g\NJL

NO;

Soft and weak cooperation: Conforma-
tionally flexible organic compounds were
found to promote the title transformation.
These “soft” organocatalysts, which are
able to control processes through the

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

differential activation entropies
(AAS*s_g) of the reactive intermediates,
lead to high stereoselectivities without the
requirement of fine-tuning the reaction
temperatures (see scheme).
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S 5-10 mol% AuCl, TFA
CH4CN, 23 °C “siiPr,

United we stand! Cooperative activation
of the hypervalent-iodine reagent TIPS-
EBX with a gold catalyst and a Brgnsted
acid allowed the first direct ethynylation of

scheme; TFA =trifluoroacetic acid). The
obtained ethynylthiophenes are important
building blocks for organic dyes and
electronic materials.

Angewandte
imemationatdition. CEIMIE

Cooperative Catalysis

J. P. Brand, ). Waser* _____ 7304-7307

Direct Alkynylation of Thiophenes:
Cooperative Activation of TIPS—-EBX with
Gold and Brensted Acids

thiophenes at room temperature (see

@
oD@ Temperature matters! The separation Metal-Organic Frameworks
BT efficiency of complex mixtures of gases
323 M e (acetylene, carbon dioxide, methane, E. Quartapelle Procopio, F. Linares,
N, =@ 303 L 1\— nitrogen) and vapors (benzene, cyclohex- C. Montoro, V. Colombo, A. Maspero,
CH =@ o5l |\l ane) by adsorption on A[Cu; (u;-OH) (us-4-  E. Barea, J. A. R. Navarro* _ 7308-7311
FEHE 3 sxil i\‘ carbo>.(ypyrazo|ato)3] (A@1) metal- . . o
- A e N organic frameworks depends on temper-  Cation-Exchange Porosity Tuning in
0 5 10 15 20 ature and the extraframework cation A Anionic Metal-Organic Frameworks for
tfmin (see picture). NH,@1 also behaves as an  the Selective Separation of Gases and
oxidation catalyst. Vapors and for Catalysis
Synthetic Methods
- Substrate - Catalyst — RS
~ontrolled Controlled
0=y 0 . 0= 0 erp— 0= >N 0 N® 0 B. W. Michel, J. R. McCombs, A. Winkler,
suji-Wacker quinox | .
CHMO Feringa and .y -~  TBHP CH/\{ N/ M.S. Sigman* 7312-7315
GRT OWOrKars s This work: 1111 .
o quinox
2 Catalyst-Controlled Wacker-Type
91% yield 91% yield Oxidation of Protected Allylic Amines
>99:1'(2/3) 96:4 (3/2)

On the contrary: Utilizing the [Pd-
(quinox)]-TBHP catalyst system, pro-
tected allylic amines were oxidized with
high selectivity for the methyl ketone
product. This is contrary to the results
obtained by the substrate-controlled

Tsuji—Wacker oxidation, which highlights
the catalyst-controlled system presented
here (see scheme). A variety of N-pro-
tecting groups undergo selective oxida-
tion with high ketone selectivity.

TBHP =tert-butylhydroperoxide.

N | ) £ “;]:N\ ; C—H Activation
, :[ \> Fapo—. ‘ RS [{PdCl(cinnamyl)}s] L..;\ X
gty "R dppp, Cul, DBU - 7\
DME A X.-F. Wu, P. Anbarasan, H. Neumann,

X=0, S, NMe M. Beller*

7316-7319
Not only carbonylation: The first carbon-
ylative cross-coupling reactions towards

ketones using C—H activation have been
developed. Various heteroarenes, such as

oxazoles, thiazoles, and imidazoles were

used as coupling partners in this meth-
odology. DBU =1,8-diazabicyclo-
[5.4.0]undec-7-ene, dppp = 1,3-bisdiphe-
nylphosphinopropane, DMF = N,N-dime-
thylformamide.

Palladium-Catalyzed Carbonylative C—H
Activation of Heteroarenes
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Making an impact: Oxy-5-aminotetra-
zoles, which were obtained from the
reaction of cyanogen azide and alkyl oxy-
amine in 100% nitric acid (see scheme),
give a series of highly energetic oxy-5-
nitroiminotetrazolates in good yield.

R”E§§ + MeD ! ” 3 Me

N

1
(2 mol%)
NaBArF; (4 mol%)
toluene, 40 °C

MeO-C CO-Me
/A up to 80% ee

Chiral tridentate ligand: A chiral diene—
rhodium complex (1; see scheme) was
found to catalyze the intermolecular
asymmetric cyclopropanation of alkenes

R

McMT

OLd7id

tertiary aminourea
catalyst

A, ,
R OH

catalytic |,

These compounds exhibit good physical
and detonation properties, such as mod-
erate thermal stabilities, high densities,
high endothermy, good detonation pres-
sures P, and good detonation velocities D.

with dimethyl diazomalonate to give 1,1-
cyclopropane diesters in good yields and
with high enantioselectivity.

Deiodized salt: An organic redox couple
(McMT~/BMT) was adopted for applica-
tion in dye-sensitized solar cells. Based on
a low-cost organic dye, TH305, an effi-
ciency of 4.0% was achieved under
simulated sunlight (100 mWcm~2). Pho-
toelectrochemical measurements pro-
vided insights into the difference between
the organic redox couple and traditional
iodine-based electrolytes.

catalyst:

N(C,H,,),

up to 96% ee

Binding the anion: A highly enantioselec-
tive iodolactonization of 5-hexenoic acids
has been achieved using a tertiary ami-
nourea-catalyst (see scheme). The use of
catalytic iodine in this process is critical to
enhancing both the reactivity and enan-

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

tioselectivity of the stoichiometric I*
source. The mechanism is proposed to
involve binding of an iodonium imidate
intermediate by the H-bond donor cata-
lyst.
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Finding the needle in the haystack: A
dynamic combinatorial library (DCL) of
peptides was created using the disulfide-
exchange reaction of cysteines. Three
cyclic peptides were found to be selective

weakly

bound

Os F e

i 1
3700

3500 3600

v/cm™!
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Cytotoxicities almost a million times lower
than the prevailing active compounds,
which can have 1Cs, values of about

100 fm, are displayed by new glycosidic
prodrugs for selective tumor therapy (see

example; gray C, white H, green Cl, blue

N, red O). The cytotoxicity of these new

active compounds is presumably not
attributable to DNA intra- or DNA inter-

strand cross-linking, but might be based
on an as yet unknown mechanism.

OH  NANA

HOJ;% kjm
HzN% ffw

N=/
HisHis

O

receptors for carbohydrates in water. One
of these, HisHis, formed preferentially in a
DCL in the presence of the neurotrans-
mitter NANA.

Water clusters revisited: The vibrational
predissociation spectra of microsolvated
Zundel cations has been an experimental
and theoretical puzzle for more than two
decades. Now it can be shown that the
influence of tagging with H, can be
understood in terms of a superposition of
tightly bound and weakly bound adduct
species, which offers a concise interpre-
tation of the experimental action spectra.

© 2010 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Cosmic cat.: Tunneling effects in the

T. P. M. Goumans,*

J. Késtner 7350-7352

Hydrogen-Atom Tunneling Could
Contribute to H, Formation in Space

Supporting information is available on www.angewandte.org @

(see article for access details).

reaction between hydrogen atoms and
benzene have been studied with a new
direct dynamics implementation of har-
monic quantum transition-state theory. In
certain regions of interstellar space, tun-
neling could facilitate H chemisorption on
polycyclic aromatic hydrocarbons, thereby
catalyzing HD and H, formation.

\

¥ A video clip is available as Supporting Information

on www.angewandte.org (see article for access details).
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In Scheme 1 of this Communication (DOI: 10.1002/anie.201002328), one reagent was
mistakenly omitted. The correct scheme is provided below.

PhY\/C%Me

L,PdP
B2 o PhBr
PdL,Ph PdL,Ph Ph
j - L,Pd’
Et COMe 4 Et” > “CO,Me 3 Br
5 4 OTES
EtaFn, 2
TESX \/1:"‘)\0Me
an2
+ ZnX;
X =BrorCl

Scheme 1. Potential mechanism for the coupling of 1b with PhBr. TES =triethylsilyl.
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