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Positive at Last: [P,]*[Al(ORF),], the First Pure Phosphorus Gold-Catalyzed Synthesis of 4-Hydroxy-2-pyrones
Cation Salt
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R. Liu, G. Yuan, C. L. Joe, T. E. Lightburn, K. L. Tan,* D. Wang*  G. Smith, J. N. O'Shea, P. H. Beton, H. L. Anderson*

Silicon Nanowires as Photoelectrodes for Carbon Dioxide Two Vernier-Templated Routes to a 24-Porphyrin Nanoring
Fixation
V. Horvath, P. L. Gentili, V. K. Vanag, I. R. Epstein*
L. M. H. Lai, I. Y. Goon, K. Chuah, M. Lim, F. Braet, R. Amal, Pulse-Coupled Chemical Oscillators with Time Delay
J- J- Gooding*

Biochemical Resistor: An Ultrasensitive Biosensor for Small
Organic Molecules
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A new job: Highly fluorinated porous
MOFs (see picture) that exhibit a superior
hydrophobic character can possibly find
an application as new superhydrophobic
adsorbents in aqueous-phase separation
processes.

“Elusion, Confusion” could well be the
title of the story of the discovery and re-
discovery of the sandwich complexes, best
represented by the accidentally found
prototype ferrocene. The two most
important competitors in this fiercely
contested field, E. O. Fischer und G.
Wilkinson, were reconciled (even in terms
of dancing) only after they were jointly
awarded the Nobel Prize. This keen com-
petition in the 1950s contributed deci-
sively to what R. S. Nyholm called the
“Renaissance of Inorganic Chemistry”.
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Protection free: Asymmetric hydrogena-
tion of the title compounds has been
realized under transition-metal catalysis
by means of Bransted acid activators (see
scheme). Activation of the Lewis-basic
substrates by protonation or hydrogen
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highly enantioselective hydrogenation,
thus providing efficient and atom-eco-
nomical access to the corresponding
chiral amines.
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Ring around the boron: The BN/CC iso-
sterism of arenes, which results in aza-
borine structures, has emerged as a viable
strategy to increase the range of com-
pounds relevant to biomedical research
and materials science. As a tribute to

A clean reaction strategy based on ther-
mally eliminating lactam bridges from

a soluble acene precursor through a retro-
Diels—Alder reaction, led to the synthesis
and characterization of a novel, stable,
green crystalline 6,8,10,17,19,21-hexa-
phenyl-1.22,4.5,11.12,15.16-tetrabenzono-
natwistacene. An analysis of the single
crystal structure of the nonatwistacene
indicates that this molecule is twisted at
an angle of 25.44°.
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Dewar's first synthesis of a monocyclic
1,2-azaborine 50 years ago, this review
summarizes recent advances in the syn-

thesis and characterization of carbon(C)—

boron(B)-nitrogen(N)-containing hetero-

aromatics.
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Frontispiece

o\

Multiple states: Fusing a central expanded m

radiaannulene (RA) core with two tetra-
thiafulvalene (TTF) units furnishes a mol-
ecule that can exist in several redox states
with characteristic UV/Vis/IR absorp-
tions. The radical cation was found to be
of mixed valence (MV) character as
reflected by a low-energy intervalence
transition.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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M. L. Foo, S. Horike, Y. Inubushi,
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FAST
0.4 FAST + SLOW

Sequence

A CO, sieve: [Ba,TMA(NO,) (DMF)]
(DMF = dimethylformamide, H;TMA=
trimesic acid) is a main group, porous
I*0O° coordination polymer that is con-
nected in all three dimensions with
barium-oxygen-barium bonds, leading to
good thermal stability. The one-dimen-
sional channels of this framework are
decorated with protruding oxygen atoms
and can separate carbon dioxide from
methane under kinetic breakthrough con-
ditions at 273 K.

Chemical wave

An extensive set of experimental NMR
residual dipolar couplings (RDCs) has
been used to determine the conforma-
tional behavior of the SH3 domain of
CD2-associated protein. Analytical
descriptions of the local dynamics were
compared to restraint-free accelerated
molecular dynamics simulation, providing
a convergent and comprehensive
description of conformational fluctua-
tions on picosecond to millisecond time-
scales.

Swollen region

Totally tubular (chemical) wave! A tubular
self-oscillating gel has been designed that
converts the chemical energy of the
Belousov—Zhabotinsky (BZ) reaction into
a mechanical swelling—deswelling of the
gel (see scheme). It exhibits peristaltic

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Autonomous
mass transport

motion, similar to a living worm, with
propagation of the chemical wave. In the
gel tube, a bubble is autonomously
transported by the peristaltic pumping
motion.
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Polydopamine Microfluidic System
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2D array

—t el
—l
Water

Nanoparticle coating: A suspension of
colloidal particles in a water/propanol
solution was layered onto a water surface,
where the particles self-assembled into
ordered two-dimensional hexagonal crys-
tal arrays (> 280 cm?) within two minutes.

Oleic acid UCNPs

Coat of lipids: Water-dispersible and
functionalizable upconverting nanoparti-
cles (UCNPs) for selective imaging of live
cancer cells were synthesized. The syn-
thetic approach involves coating the sur-
face of the UCNPs with a monolayer of

Given path: A polydopamine-based,
pump-free, two-dimensional microfluidic
system is energy-efficiently operated by
gravity (see picture). The device consists
of polydopamine (pD) micro-patterns on
nanostructured, superhydrophobic ano-
dized aluminum oxide (AAO) surfaces on
which liquid droplets move along the
micro-patterned paths of the polydop-
amine.

Not noble but effective: A new class of
heterogeneous hydrogen-evolving elec-
trocatalysts based on inexpensive com-
ponents was developed. The carbon-sup-
ported nickel-molybdenum nitride
(NiMoN,, see picture) catalyst had

a nanoscale sheet structure comprising
a few layers and an abundance of highly
accessible reactive sites.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

These arrays were transferred from the
water surface to other substrates (see
picture) and embedded in a chitosan
hydrogel for visual detection of the pH
value.

Maleimide

Biotin
Lipo-UCNPs

phospholipids that contain different
functional groups (see picture), thus
allowing for conjugation of many mole-
cules for applications in fields such as
bioinspired nanoassembly, biosensing,
and biomedicine.

5%

microburettes angle stage
X\l

pD-based
microfluidic
surface

superhydrophobic

angle controller
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Two-faced culprit: Fibrils of recombinantly
produced amyloid {3 peptides (APs; resi-
dues 1-40) gave well-resolved solid-state
NMR spectra. Two sets of resonances
corresponding to residues 12—40 and 21—
38 of the AP primary sequence were
observed (see picture). Statistical analysis
of electron microscopy data revealed that
it was composed of a single Ap poly-
morph, thus indicating that this A fibril is
composed of an asymmetric dimer.

Mmm, a reaction sandwich... Using an
immunoassay-based technique able to
monitor any kind of cross-coupling reac-
tion, a systematic and rapid evaluation of
a large panel of random reactions was
carried out. This approach led to the
discovery of two new copper-promoted
reactions: a desulfurization reaction of
thioureas leading to isoureas and a cycli-
zation reaction leading to thiazole deriv-
atives from alkynes and N-hydroxy thio-
ureas.

Angew. Chem. Int. Ed. 2012, 51, 6021 - 6035
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Looking for fragments: A fragment-based
screen using NMR spectroscopy was
applied to discover ligands that bind to
the GTPase K-Ras and modulate the
activity of the nucleotide exchange factor
Sos. Structural data on how these frag-
ment-derived hits bind to the guanosine
diphosphate—K-Ras complex (see picture)
provides a starting point for the future
discovery of drugs that target K-Ras
activation and signaling.

.‘41Y 51 .
."Az § g § §
.‘As 53 .

Screenlng of
parallel reactions

Optimization
of hits

It takes two: Ordered dual-mesoporous
silica with two sets of well-configured
pores can be synthesized by evaporation-
induced step-by-step aggregating assem-
bly in which the non-ionic block copoly-
mer PEO-b-PMMA (red spheres) and the
cationic surfactant alkyltrimethyl ammo-
nium bromide (yellow rods) serve as co-
templates in an acidic THF/H,O solution
containing tetraethyl orthosilicate as the
silica source (SiO, oligomers shown as
green balls in the picture).

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Pure magic: CdSe nanoclusters with

a magic size have previously been
obtained only as mixtures. Two ligated
forms of (CdSe),; have now been isolated
by exfoliation of nanocluster—n-octylamine

Breaking the surface: Replacement of

a fullerene cage carbon with a nitrogen or
oxygen atom is achieved by reactions
mediated with fullerene peroxide. Similar
procedures have also generated oxafulle-
roids with oxygen atoms inserted into the
cage skeleton. The dioxafullerene Cs;0,
was selectively generated in the gas phase
under MALDI-TOF conditions.

bilayer aggregates followed by release of
[(CdSe),3(n-octylamine);] or freely solu-
ble [(CdSe),;(oleylamine),;] nanoclusters
by ligand exchange.

Light-sensitive: Targeted photodynamic
therapy is achieved by using gold nano-
particles that are stabilized by a mixed
monolayer of a hydrophobic zinc phtha-
locyanine photosensitizer, which produ-
ces cytotoxic singlet oxygen, and a water-
soluble thiol-functionalized poly(ethylene
glycol) carrying the lectin jacalin, which
targets the Thomsen—Friedenreich disac-
charide antigen at the surface of cancer
cells.

<
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Strong bite: The two respective Si' and
Ge'" centers in ferrocene-containing bis-
(silylene) and bis(germylene) ligands

1 can serve as excellent o donors, as
shown in the formation of Co complexes 2
(see scheme, Cp =n°’-cyclopentadienyl).

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Unexpectedly, only the bis(silylene)—Co
complex 2 is a precatalyst for the [242+2]
cycloaddition of phenylacetylene and
MeCN, possibly because of a stronger
coordination of the Ge'" donor centers

to Co.
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An anti-Bredt NHC! Placing one of the
adjacent nitrogen atoms of an NHC in the
bridgehead position of a bicyclic scaffold
prevents the donation of its lone pair.
Thus, the m-electron-accepting properties
of the carbene center are enhanced, while
the strong o-electron-donating properties
of classical NHCs are retained.

Rewriting the rules as fluorination does
not always increase hydrogen-bond acid-

E )
NN )N\_(N.'

Stk

ity: while the strongly electron-withdraw- K“l'g:‘é O J—
ing fluorine significantly enhances alcohol P’if;:) T od s
H-bond acidity in anti-vicinal fluorohy- 3.4 molt +4.9 K mol-:
drins, an intramolecular F---HO interac- Fluorohyd-ri.n f-Bond Acidity
tion overrules completely the inductive
effect. This leads to an overall decrease in
alcohol H-bond acidity, compared to the
corresponding nonfluorinated alcohol.

OH éz;gL‘SnBus SnBus tBu 1" SbFg"

AN o cat. 1 OO o tBUSB_ A ;;-NCMe
0
N R2 staDncr;'E/i '?rgngfer 07 "R
18 examples 1

42-93% yield

Gold-tinted: A gold catalyzed cyclization
reaction of 1,6-diyne-4-en-3-ols, incorpo-
rating an in situ stannyl transfer reaction
involving 2-tributylstannylfuran, gives
synthetically valuable 2-stannylnaphtha-
lenes (see scheme; DCE =dichloro-

(OH)2
e
| P
il
Me |
(20 mol%)
Ph CH3NO,, 50 °C, 48 h x-Ph
Ph
OH Ph

Angew. Chem. Int. Ed. 2012, 51, 6021 - 6035

ethane). A gem-diaurated furan complex,
was isolated and fully characterized by X-
ray crystallographic analysis, and provides
strong evidence for a tin to gold trans-
metalation step.

BAC to the future: Boronic acid catalysis Walduld{A LN &1 1) 7IES

(BAC) was applied to the direct activation
of alcohols leading to the preparation of
carbocycles (see scheme), benzofurans,
tetrahydrofurans, pyrrolidines, pyrans,
piperidines, and various polycyclic com-
pounds. The reactions proceed under
mild conditions that circumvent the use of
reactive leaving groups like halides.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Free of nobility: A supported nickel cata-
lyst derived from Ni-Al hydrotalcite is

a promising candidate to replace noble
metals for hydrogen generation from the
catalytic decomposition of N,H,-H,O
under ambient conditions. The catalyst
produces H, at 30°C in 93 % selectivity.
The catalytic function is due to the
cooperation of highly dispersed Ni nano-
particles and strong basic sites located
nearby.

H,NNH, H,0 N,y(2) + 2 Hy(2)

Ni-Al Hydrotalcite |

Ni-ALO3-HT Catalyst

Bond cleavage: An iron(Il)—a-hydroxy
ketone complex of a facial tridentate
nitrogen donor ligand undergoes a C—C
bond cleavage reaction in the presence of

E
2 2
RZ__cH 2 (I‘ i

o
N0 "H-Cat*
R! N

g 3 chiral cinchona
thiourea catalyst
(o]
1 N
R | |

PG PG

"electrophilic"

Vinylogy: Advances in asymmetric catal-
ysis using the bifunctional cinchona alka-
loid/thioureas enabled an umpolung of
the classical Cj reactivity of 3-alkylidene

368

Building with sugar: Glucose acts as

a transforming template for the synthesis
of the three-dimensional macroporous
oxide Sm,,Ce( 30, . The material has

a two-dimensional nanosheet micro-

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

"nucleophilic"

dioxygen to form two equivalents of
carboxylic acids. This reaction is a func-
tional model of 2,4'-dihydroxyacetophe-
none dioxygenase.

=R
E= \/\NOZ

15 examples: PG
72 to 98% yield, y:o. > 99:1,
10:1 to >20:1 d.r., 97 to >99% ee

oxindoles, thus allowing the development
of the first and sole example of a direct,
organocatalytic asymmetric vinylogous
Michael (AVM) reaction with nitroolefins.

structure and has a high surface area and
great potential for the fabrication of gas-
tight membranes with high ionic conduc-
tivity.
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% OTIPS

cOR4

That’s about the size of it: The title
molecules react with siloxy alkynes in the
presence of a Brensted acid to deliver
medium-sized lactones through a [6+2]
cyclization (see scheme; TIPS =triisopro-

OTIPS
HNTF, (10 mol%)
— ([ 2
CH,Clp, 0.1 M — /0
RT, 12 h R

pylsilyl). This process is the first intermo-
lecular synthesis of such lactones and
involves a sequence of several selective
ring-opening/ring-closing events.

SR
SR
SN t. [Cr(CO
| ca [hr(v Jel fg,\f 1,7-electrocyclization _, -
S [ =
RS~ R
R _~ R? [Cr]

Bicyclic: The diastereoselective synthesis
of functionalized 1-azabicyclo-
[5.3.0]decane derivatives proceeds
through 1,7-electrocyclization of the zwit-
terionic intermediates that are formed in

O
RZ
N
RS R
0 12

by int

formation of two C-C bonds

The (de)aroma of success: A cationic
platinum(ll) complex generated in situ
catalyzes dearomatization of fused arenes
by forming two intramolecular C—C bonds
(see scheme). Mechanistic studies reveal

Partially reduced TiO, with highly active
facets has been fabricated: Ti** was
successfully incorporated without any
additional reducing agent and surfactant,
and highly active facets developed prefer-
entially. The product shows improved
photocatalytic activity in H, production
over previously reported material. Photo-
catalytic activity over an extended time
period demonstrates the stability of re-
duced TiO, made by this approach.

Angew. Chem. Int. Ed. 2012, 51, 6021 - 6035

PtCl,/2 AgOTf
catalyst

CH3CN, 80 °C

catalytic dearomatization

stereospecific

the cyclization of a,f-unsaturated thioi-
midates containing an enyne moiety (see
scheme). Furthermore 1,4-addition of
nucleophiles to a,B-unsaturated carbene
complex intermediates was also achieved.

ramolecular

up to >99% yield
single diastereomer

that this reaction could proceed through
alkyne activation by the cationic platinu-
m(l1) complex followed by a Friedel-
Crafts-type reaction.

7y
%,
%
7

e = electron
h = hole
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Trifluoroethylation made easy: The ease of

execution of the reaction (see scheme),
which runs under mild conditions and
without the need for additional base or
ligands, allows for the rapid parallel syn-
thesis of a broad variety of trifluoroethy-

Mes Me
N N
I W
N N
M
krei (Ar2CH®) 1 0.44
Aromatic or nonaromatic? Kinetic inves-
tigations show that structurally analogous

saturated and unsaturated N-heterocyclic
carbenes have almost identical nucleo-

AE per ion pair/

kJ mol
@
3
E }')

123456
n'ion pairs

Trapped in the cold: The synthesis and
structural characterization of a GaCl,™ salt
bearing an azidophosphenium cation is
presented for the first time. This formal
phosphapentacenium ion with a planar
molecular skeleton is only stable at tem-
peratures below —30°C.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

S

es Mes

CF3;CHN;
(gaseous)
+ N,

i
R—=——H R—==—CHCF,
* 24 examples
Cul/CH5CN P

80-97% yield

lated alkynes. Both experimental and
theoretical analyses indicate that the
trifluoromethylcarbene could undergo
concerted insertion into the C;;—H bond
of the alkyne.

!\/Ies Mes
N N
Lo, L=
N Ph N Ph
Mes Mes
1 1490

philic reactivities, while the corresponding
deoxy Breslow intermediates differ dra-
matically.

The subtle balance between Coulomb
forces, hydrogen bonds, and dispersion
forces is important for the understanding
of the unique properties of molten salts
and ionic liquids. Vibrational modes with
peak frequencies falling in the 140—

180 cm™" range of far-infrared spectra
were assigned unequivocally to hydrogen
bonds, which are local and directional in
nature, but almost insensitive to the
molecular weight of the ions.
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T Product Gases

Quartz Dewar Quartz Sample Tube

Preheated Gas

Resonant Cavity

Catalyst

— 5 Vacuum
Pump

]

Thermocouple.

T Reaction Gases

p, / atoms nm= —

The first of its kind: K[B(SO,),], the first
example of a borosulfate, comprises non-
condensed [B(SO,),]° anions in which
the boron atoms are tetrahedrally coordi-
nated to sulfate tetrahedra (see picture;
B brown, O red, S yellow). The com-
pound, which crystallizes in a polar space
group, was investigated by X-ray diffrac-
tion, vibrational spectroscopy, and calcu-
lations.

Don’t touch! Without electrode contacts,
but contact-free with microwaves in a res-
onant cavity the electronic conductivity of
a VPO powder catalyst could be measured
under the reaction conditions of the
selective oxidation of n-butane to maleic
anhydride. As a result, a linear correlation
between conductivity and formation rate
of maleic anhydride was observed.

The retention mechanism in hydrophilic
interaction chromatography is supposed
to involve partitioning of analytes between
a mostly organic mobile phase and

a water layer at the surface of the sta-
tionary phase. By molecular dynamics
simulations, in which a 9 nm diameter
bare silica pore is fed with H,0/CH,CN
mixtures (see picture: 10:90 (v/v)), the
water layer is elucidated and interpreted
regarding the retention of hydrophilic
analytes.

Finding NEmo: In a mouse model for lung
inflammation, the lipidated peptide-based
ratiometric fluorescent reporter NEmo-2
indicates that neutrophil elastase (NE)
activity is mainly associated with the
surface of neutrophils (see scheme),

Angew. Chem. Int. Ed. 2012, 51, 6021 - 6035

whereas a soluble reporter variant showed
no activity in the lung fluid, likely because
of the abundance of antiproteases. Tar-
geting the localization of NE activity has
great potential for the development of
improved antiinflammatory drugs.
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Single molecules of the iron(ll) complex
[Fe(bpz),phen] (phen=1,10-phenanthro-
line, bpz =dihydrobis (pyrazolyl)borate)
are reversibly switched between low spin
and high spin by electron-induced spin
crossover (ELIESST) in a bilayer on gold,
as revealed by STM.

Me:
+ PMeCyz/

il
B8 S R maier
B hEMeCy, | mes jBr | product

To bridge or not to bridge depends on the
size of the Lewis base in mixed sp?-sp?
phosphine adducts of Br,B,Mes,.
Whereas reaction with bulky PMeCy,
induced a 1,2-rearrangement to afford the
1,1-dimesityl adduct as the major com-

OH
cpr,Til
AP ey f

g— —

o« + 4,
Rl == by
low spin high spin
S=0 S=2

major | Mes_Br Mes  PEt
product SR ‘PE * M & B\"Br
| B Mes @ es By

ponent, the “normal” 1,2-dimesityl adduct
was favored for the smaller PEt; molecule.
The latter contains an uncommon B—Br—
B bridge and a rare dative B—Hal bonding
interaction to the sp? boron center.

+H0{ - Hy
: -[oH] )\ -[Cp*] Cp*
- -y -Ti-Q
- Cp*,Ti—OH Cp*Ti<OH e \Ti\\o/(.j//Ti\Cp*
-H:0 0-Ti-0
-Hp CIIp*

Step by step: Irradiation of the deca-
methyltitanocene(IV) dihydroxido com-
plex [Cp*,Ti(OH),] (Cp* =n’-CsMe;)
induces dissociation of Cp* and a rare
homolytic Ti—O bond cleavage, most

&_j A video clip is available as Supporting
Information on www.angewandte.org

(see article for access details).

..‘ This article is accompanied by a cover picture (front or back cover, and inside or outside).
B
\ 3

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

likely by elimination of an OH radical. Two
independent reaction pathways are pres-
ent, yielding the mononuclear Ti" mono-
hydroxy complex [Cp*,Ti(OH)] as well as
two tetranuclear Ti" complexes.

dﬂ This article is available
online free of charge
(Open Access).
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Corrigendum
The authors of this Communication wish to add an extra sentence to their acknowl- Isolation and Total Synthesis of
edgment: Icumazoles and Noricumazoles—

Antifungal Antibiotics and Cation-
Channel Blockers from Sorangium
cellulosum

“We thank Dr. Andreas Rummel and Jasmin Strotmeier (Institute of Toxicology,
Hannover Medical School) for the measurements of CD spectra.”
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In the Table of Contents picture for this Communication, the nitroaldehyde product was  Bridging between Organocatalysis and

erroneously displayed as the R enantiomer. The correct picture with the S-configured  Biocatalysis: Asymmetric Addition of

product is shown below. Acetaldehyde to (3-Nitrostyrenes
Catalyzed by a Promiscuous Proline-
Based Tautomerase

O
)OJ\ O\(r“-OT )j\ E. Zandvoort, E. M. Geertsema,
4-0T N < H
H H o {0 B.-]. Baas, W. ). Quax,
N-terminal 2 2
@/\VNOZ i ©/V G.). Poelarends* — 1240-1243
water 89% ee Angew. Chem. Int. Ed. 2012, 51
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