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tions correlate closely with the energy —
required to distort the 1,3-dipole and

dipolarophile to the transition-state

geometry (see scheme). A bridge can be

built connecting these new findings to the

traditional frontier molecular orbital

theory, which was and still is enormously

successful in the rationalization of 1,3-

dipolar cycloadditions.

.
Reaction rates of 1,3-dipolar cycloaddi- N=N-0O
+
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Numerous Potential Applications
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one-pot conversion

New approaches! Sometimes there is no
harm in questioning established protocols
and to think about completely new strat-
egies. Here a new method makes possible
the construction of all-carbon quaternary

Activate that bond! The functionalization
of the CF; groups is an ongoing synthetic
challenge owing to the inert nature of the
C—F bond. The aryl trifluoromethyl group
can be reduced by a low-valent niobium

Versatile polymers: Poly(2-oxazoline)s
have recently gained renewed interest
because of their potential use as bioma-
terials, their thermoresponsive behavior,
and the easy access to amphiphilic struc-
tures for self-assembly studies. These new
trends are discussed together with recent
efforts to combine poly(2-oxazoline)s with
click chemistry.
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stereocenters within aldol patterns in a
sequential, one-pot procedure starting
from simple compounds such as alkynes
(see scheme).

>,

catalyst to produce a carbenoid that
inserts into a C(sp®)—H bond to produce
complex, functionalized N-fused indoles
(see scheme).
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y-rubromycin formation
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the right COzMe

balance

I saw the sign: An artificial system allows
messenger-induced transmembrane sig-
naling. External addition of a primary
messenger molecule (DET, see picture)
leads to formation of a heterodimeric
complex of transmembrane units bearing
tryptophan—dansyl (Trp—Dan) donor—
acceptor pairs, which in turn stimulates a
strong FRET on the opposite side of the
membrane.

On top of old ceria: Vanadyl-terminated
monomers, trimers (see picture), and
oligomers form on a CeO,(111) surface,
and their atomic structure is resolved
using a combination of high-level exper-
imental and theoretical results. Ceria
surfaces stabilize vanadia species in a +5
oxidation state, which wet and chemically
reduce the ceria surface and probably play
a crucial role in the reactivity of ceria-
supported vanadia in oxidation reactions.

Keeping up: The fastest kinetic data for
ion transfer at a liquid/liquid interface
were evaluated by nanopipette voltam-
metry. The steady-state voltammograms
can be explained by theoretical models. In
previous electrochemical measurements
the systematic underestimation of k° is
probably a result of inefficient mass
transfer to the relatively large interface.

Angew. Chem. Int. Ed. 2009, 48, 7945-7957

Balancing act: The correct balance of
electronic factors in the naphthazarin and
isocoumarin fragments facilitates the
acid-mediated spiroketalization step to
afford the key densely functionalized spi-
roketal (see picture; EOM = ethoxy-
methyl) in the formal synthesis of (+)-y-
rubromycin. A novel regioselective allyl-
oxylation/Claisen rearrangement of
2-azido-1,4-naphthoquinone provides
access to the highly oxygenated naphtha-
zarin fragment.
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Soft supramolecular triangles: The mole-
cule shown displays a new liquid-crystal-
line phase formed by a periodic array of
triangular cylinders. The cylinders are

fused to form a honeycomb by hydrogen-

Q\ // Me
N§ %NH

THE, RT Cul (5 mol%)
TTTA (5 mol%)
OH
: b
o Me
M
F N* N N
D SN
N‘N 0 N
!N/) ~

isolated as a 1:1 mixture of diastereomers

bonding networks running along the ver-
tices, and the cells are filled by molten
alkyl chains. The thickness of the walls
separating the compartments is equal to
the width of the mt-conjugated rods.

High fidelity: 1-lodoalkynes react rapidly
and selectively with organic azides in the
presence of copper(l) catalysts (see
scheme; TTTA=tris((1-tert-butyl-1H-
1,2,3-triazolyl)methyl)amine). The reac-
tion is compatible with many functional
groups and solvents, and 5-iodotriazole
products were usually obtained in excel-
lent yield. These products can be further
functionalized to give fully substituted
1,2,3-triazoles.

COM, ...H\N,H
R/\_‘/‘\\..O R/\\/\-OH | ‘):_Q+ H
cat. = NN
COMH 0
R 2 RS Ph,P U
cat. Rh—H_4 "R

The chemoselective reduction of alde-
hydes and the tandem hydroformylation—
hydrogenation of terminal alkenes are
possible with a supramolecular catalyst

It takes two: Two-photon tracers (AGT,
AG2) have been developed that can be
excited by 780 nmfs laser pulses, can be
easily loaded into cancer cells and tissues,
show high photostability and negligible
toxicity, and can visualize glucose uptake
in living cells and tissues by two-photon
microscopy (TPM). Moreover, AG2 can
screen anticancer agents in cancer cells
and cancer tissues at 75-150 mm depth
by TPM.

Angew. Chem. Int. Ed. 2009, 48, 7945-7957

that operates by a novel mechanism
involving substrate activation by hydrogen
bonding and subsequent metal-ligand
bifunctional hydrogenation (see scheme).

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Tightly coupled, regio- and diastereo-
merically pure subphthalocyanine—Cy,
dyads (see space-filling depiction; B
orange, C light blue, H gray, N blue, O
red), tethered by means of a tris-addition
reaction, can follow different mechanisms
on photoexcitation (electron transfer or
energy transfer), depending on the spac-
ing between the two complementary &
surfaces.

2+

X g Q_,N\ /N\) 2 SbFg
N C
N . ph Cl pn
R—— >
F N R20,C” > CO,R?
base

From 2 to 1! Racemic tertiary halooxin-
doles proceed to enantioenriched oxin-
doles bearing all-carbon quaternary ste-
reocenters as a result of a catalytic

enantioselective stereoablative process

up to 84% yield
up to 94% ee

(see scheme). The application of this
procedure allows for the rapid asymmetric
construction of biologically significant
alkaloid core motifs.

Stopping myo: The total syntheses of the
title compounds have been achieved
using a highly efficient silver(l)-catalyzed
cyclization of N-tosyl-homopropargyl-
amines. The pseudilin derivatives repre-
sent a novel class of myosin inhibitors.

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

A new allosteric binding pocket of the
Dictyostelium myosin-2 motor domain has
been identified for pentabromopseudilin
(1) by using an X-ray crystal structure
determination of the inhibitor—protein
complex.

CeO takes charge: Ceria grows forming
small islands on terraces (2-5 nm, CeO,-1)
and large islands on steps of a copper
substrate (30-50 nm, CeO,-Il; see
scheme; 100x 100 nm?). The resulting
CeO,/Cu(111) systems display an extra-
ordinary water-gas shift activity and illus-
trate the role that an oxide can play in
improving the performance of copper-
based catalysts.

Angew. Chem. Int. Ed. 2009, 48, 7945—7957
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Forced interaction: The encapsulation of a

large assembly of organic species—the
24 butyrate unit, which exhibits a remark-
able central spherical hydrophobic cavity
spanned by 72 H atoms—in a porous
capsule (see picture) leads to interesting
interactions between the butyrates under
the confined conditions. The quarantine
for the guests is lifted upon temperature
increase: guests can easily leave and
return.

[{Rh(OAC)(CzHy)z}-]
(5 mol % Rh)

O (R)-DTBM-segphos
(6 mol %)

MeOH, 40 °C, 24 h

WIS R + H

To the point: The rhodium-catalyzed
asymmetric conjugate alkynylation of a,f3-
unsaturated aldehydes with triisopropyl-
silyl acetylene proceeded efficiently in

T

1 (5 or 10 mol%)

RY : jR3
COR?

2
HJK/\R

61-93% vyield
93-99% ee

methanol to give the B-alkynyl aldehydes
in high yields with high enantioselectivity
(see Scheme).

CHZCIZ
~78 to -20°C N~ F -
| Tf
1 12h .. Ph
R'=H, Me 11 examples F F
R2=Et, Ph all 99% ee 1 ¢
R3=H, TMS

Yne also a good dienophile: The cationic
oxazaborolidine 1 promoted the forma-
tion of Diels—Alder adducts between ace-
tylenic ketones and both cyclic and acyclic
dienes in excellent yield with 99% ee (see
scheme; Tf=trifluoromethanesulfonyl,

residence time

Be quick or take your time, depending on
your goal: A microflow method for the
generation and transformation of o-, m-,
and p-nitro-substituted aryl lithium com-
pounds enabled the selective use of either
the kinetically or the thermodynamically

Angew. Chem. Int. Ed. 2009, 48, 7945-7957

TMS =trimethylsilyl). Importantly, high
levels of asymmetric induction were also
observed with dienophiles that lacked the
typical hydrogen-bonding motif required
for other oxazaborolidinium-mediated
reactions.

OMe OH OMe
iPr O;N
o ipr
OMe OH OMe
1 2

preferred intermediate. In the example
pictured, a residence time of 0.06 s at
—48°C led to the formation of 1, whereas
2 was obtained exclusively when the
residence time was extended to 63 s.

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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R
§ m . Z chiral Rh cat.
R
up to >99% ee
Triynes having a phenylene-bridged 1,5- reaction. This protocol is a new and easy
diyne moiety were transformed into sub-  approach to the construction of the
stituted tetraphenylenes by the title tetraphenylene skeleton and enables an
sequence. A cationic Rh-ligand species efficient asymmetric synthesis (see
catalyzed this highly enantioselective scheme; R=H; Z=NTs, C(CO,Me),, O).
Pd-catalyzed
ammaﬂon |/\X N,/\O NK\NME
Yu n N
/ /
T OX ,
I - Ph Ph
85% 59% 57%
Easy does it: A wide range of N-fused reaction (see picture). The precursors are
indole skeletons, which are core struc- readily prepared by a palladium-catalyzed
tures of many biologically potent mole- amination reaction of bromotrifluoroto-
cules, are successfully furnished by a luenes with cyclic amines.
niobium-catalyzed C(sp®)—H insertion
0]
M
Me'({ Ouu s eMe
Gy 0. S
b Zn(OAc) ; (3
9 Me, O-- Zn._0 0

Me’\ \—ND

Si-0-Si unit

Zinc salts do Si—O’s: Organosilicon
chemistry is crucially determined by the
high stability and chemical resistance of
the Si-O-Si bond. The formation and
structural existence of water-stable met-
allasilanolates demonstrate both the pos-

Ar'

cleavage of the

sibility to cleave the Si-O-Si bond with
simple zinc compounds under mild con-
ditions as well as the existence of such
molecular metallasilanolates in the pres-
ence of water.

o}
Cu, phen
S N7 Li,CO, NN
// Ar? DMF S A~N r
R 100 °C R H

A variety of functionalities, including the
whole range of halogen substituents, are
tolerated in the title reaction, an intra-
molecular approach for the construction
of a multisubstituted indole skeleton from

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

readily available enaminones (see
scheme; phen=1,10-phenanthroline).
The indole products are also prepared
directly in high yield from o,f-ynones and
primary amines.
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Disrotatory bicycle pedals: Irradiation of
the title compound in the solid state gives
the all-trans isomer directly in a crystal-to-
crystal reaction. This threefold cis—trans
photoisomerization is proposed to pro-

T for two: The use of [32]heptaphyrin
ligands allows the synthesis of T-shaped
three-coordinate copper(ll) complexes.
For a relatively flexible nonfused [32]hep-
taphyrin ligand, a copper(ll)—arene inter-
action supplements the coordination
deficiency, whereas a highly rigid quad-
ruply N-fused heptaphyrin ligand allows
the formation of a three-coordinate cop-
per(ll) complex with T-shaped planar
symmetry (see picture).

@
NH3

T

== undoped | Sun
- =~ undoped 1 Dark
—a— Ta-doped | Sun

2F - Ta-doped Dark

Current Density / mA ecm™
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0 03 0.6 09
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ceed by a two-stage mechanism that is
consistent with two simultaneous bicycle-
pedal processes occurring in disrotatory
fashion about the central bond.

Copper(il)-Arene
Interaction

T-shaped
Coordination

Loving kiss of death: A highly efficient and
chemoselective method for ubiquitylation
of peptides using d-mercaptolysine to
assist isopeptide formation between the
€-NH, of the lysine residue and the
activated C-terminal glycine of ubiquitin
(Ub) is presented.

Nanowires in the sun: Hydrothermal
synthesis yields homogeneously tanta-
lum-doped titania nanowire arrays on
transparent conducting oxide substrates.
The methodology should allow doping of
titania nanowires with different transition
metals. This advance in materials syn-
thesis translates into enhanced device
performance, as demonstrated by dye-
sensitized solar cells with very high open-
circuit photovoltage (see picture).
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O—0 Bond Activation in Heterobimetallic
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a Bis(u-Hydroxo) Nickel Zinc Complex

Dianion Chemistry

L. Liu, W.-X. Zhang, C. Wang, C. Y. Wang,
Z. Xi* 8111-8114

Isolation, Structural Characterization,
and Synthetic Application of
Oxycyclopentadienyl Dianions
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rG

FG = OH, OTBS, COOH, PPh,
m=3,89

All zipped up: Titanium complexes are
designed as efficient catalysts for the
copolymerization of ethylene with polar
olefins, such as w-alkenol and w-alkenoic
acid. An organophosphine catalyst can be
zippered on the polyethylene (see

Left-Handed

S L e b
\‘- e 1
i

[ —

il

Coming together: Oligothymine is used as
a template to self-assemble complemen-
tary nonchiral naphthalene guests.
Depending on the protonated state of the
guest, left- or right-handed DNA-tem-

O K O
NI — LN::,_;;K
1 2
len+¢_K+
H |
0 H (o)
NI >znl' < LNiZ >znl
o 0
H
4 3

ves [TI/MMAO™

scheme; TBS =tert-butyldimethylsilyl,
FG =functional group, MMAO = modi-
fied methylaluminoxane) to form an effi-
cient and recoverable initiator for

[3+2] cycloaddition.

Right-Handed

pH=7

2

plated self-assemblies are formed (see
picture). The templated assembly pro-
cesses were studied in detail with tem-
perature-dependent circular dichroism
and UV/Vis spectroscopy.

O, takes activation lessons: O—O bond
activation can be achieved depending on
the nature of the heterometal M in
[LNi(wn?:n*-0,)M] complexes. The
reduction of the nickel(Il) superoxide 1
with potassium affords the peroxide 2,
which, upon replacement of the K* ion in
2 by the non-redox-active L'Zn" ion, leads
to transient 3, which subsequently
abstracts two solvent hydrogen atoms to
give the heterobimetallic complex 4.

L, L'=p-diketiminates.

( selectivity at C3 ) (selectivity at C2 )

2 R
RZU Z/R‘ .fL i
O [Ni(dppe)Cl,] 2’@‘0}.\ E' and E? R? 0
Bs -~ R L
A | 3 2 E
Ni R R1/|_i 2 R R

Ph,?.  PPh, L

transmetalation | [ selectivity at O

A new building block? Lithium complexes
of novel oxycyclopentadienyl dianions

were isolated in high yield and character-
ized by X-ray crystallography. Cyclopenta-

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

dienes and transition-metal complexes
could be prepared from these intriguing
intermediates (see scheme).
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1.1+ Mg, R
toluene
— 2.THF Ru K. Thommes, G. Kiefer, R. Scopelliti
R/_ i " Phgp/ l "\CI e ’ ) p )
R Cl K. Severin 8115-8119

1

Olefin Cyclopropanation by a Sequential
Atom-Transfer Radical Addition and
Dechlorination in the Presence of a

Ruthenium Catalyst

Without diazo: The reductive coupling of
olefins with dichloro compounds in the
presence of a ruthenium catalyst and

magnesium gives cyclopropanes in good
yield (see scheme).

R? R® . q
Organozirconate Chemistry
E = LC(O)R* 4
=R R
R e R L=Cl, Okt Zo 3 C. Xi,* X. Yan, W. You,
4
Licp,zel| 5= |Licp,Z N\ R __ R T. Takahashi* 8120-8123
R' R?
| Fe 2/ = R
! ‘ 2 [E=R°CHO _ _R Coupling Reactions of Zirconate
R® R®
4 RS Complexes Induced by Carbonyl
HO Compounds

Multifaceted organozirconate: The novel
coupling reaction of organozirconates 1
and carbonyl compounds (through inter-

mediate 2) selectively affords highly sub-
stituted allene 3 and dienol 4 derivatives.

Oligopeptides

Partner up! Base-pairing properties of
oligo-dipeptides tagged with orotic acid
and its 2,4-diamino counterpart (see
structure) are found to be consistent with
| o., previously observed correlations between

X. Zhang,

R. Krishnamurthy* 8124-8128

o ONH o H ApK, values and the pairing strength of Mapping the Landscape of Potentially
o H)l\\/\N | N\\rNH% complementary bases. The combined Primordial Informational Oligomers:
e ; N, results provide a general justification for ~ Oligo-dipeptides Tagged with Orotic Acid
HNH, anticipating the base-pairing propensity of ~ Derivatives as Recognition Elements
’ a recognition element based on its
pK, value and the pH of the medium.
o} q q
H [Rh(cod)]BF, (5 mol %)
“ T PPh3 {5" e %) (5 mol %) D. Hojo, K. Noguchi,
LI R'  AgBF, (10 mol %) K. Tanaka* 8129-8132

CH,Cl, RT

Synthesis of Chiral Tetrasubstituted
Alkenes by an Asymmetric Cascade
Reaction Catalyzed Cooperatively by
Cationic Rhodium(l) and Silver(l)
Complexes

up to 96% yield
up to >99% ee
d.r. =>99:1

(1.1 equiv)

Fantastic four: Tetrasubstituted alkenes
have been prepared with high enantiose-
lectivity by the title transformation. This
reaction was successfully applied to the

Angew. Chem. Int. Ed. 2009, 48, 7945-7957

enantio- and diastereoselective synthesis
of tetrasubstituted helical alkenes pos-
sessing both central and helical chirality
(see scheme).
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Aza-Wittig-Supported Synthesis of the
A Ring of Nosiheptide

Al-Al o Bonds

P. Henke, T. Pankewitz, W. Klopper,*
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Snapshots of the AI-Al o-Bond Formation
Starting from {AIR,} Units: Experimental
and Computational Observations

=)

(see article for access details).

Supporting information is available on www.angewandte.org

Extremely rare: A CS triple bond can be
assigned to HCSOH, a new molecule
prepared from H,C=S=0O by a photo-
chemical [1,3]H-shift. But does this formal
description agree with analyses on the
basis of IR vibrations, bond lengths, bond
orders, molecular orbitals, and compli-
ance constants? Molecules like this chal-
lenge and refine our current understand-
ing of chemical bonding.

An array of aza-Wittig reactions: In the
unique synthesis of the A ring of the
potent thiopeptide antibiotic nosiheptide,
mild aza-Wittig thiazole ring closure, a
Sc'-mediated regioselective ester hydrol-
ysis, and a highly efficient macrolactam
formation have enabled the assembly of
the fully functionalized scaffold, with its
3-hydroxypyridine nucleus orthogonally
protected (see scheme).

Bu0,
Me O, H M

aza-! Wuttlg i\ NH
DEPBT coupling

OT:
OTIFS

Bn0OC NHz
o

aza-! Wmlg
Me
A OH
N o]

H

TBSO)_H fwr« N
o.

H
macrolactamization

N
P
—AIZ— BAH —Al(—\ml— —AI/—‘-Q'SAI—
IP\ IP\
3508 pm —— 305.1pm ——— 2587 pm

The approach of two atoms with an
unpaired electron each results in the
formation of a 0 bond. Snapshots of the
primary step with a large atom-to-atom
distance and a parallel spin of both
electrons and of the final product, con-

sisting of a butterfly structure with a short
Al=Al o bond, have been identified for a
[R,P—AI(PR,)AlI—PR,] compound using
quantum chemical calculations and X-ray
crystallography (see scheme).

Q@ A video clip is available as Supporting Information

on www.angewandte.org (see article for access details).
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