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important papers” and will be published online at www.angewandte.org soon:
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Interdisciplinary: The application of pro-
tein-engineering techniques to polymer
materials can lead to the design and
preparation of biocompatible, biodegrad-
able, stimuli-sensitive copolymers bearing
biologically responsive peptide motifs
(see picture).

/) o 0
- /TN)Qy == EWGE:E)L’E?‘V—» EWG\)LOR

Planar but destabilized: Amides prepared
from hindered amines and carbonyl com-
pounds containing an electron-withdraw-
ing substituent (EWG) have recently been
shown to undergo solvolysis at greatly
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enhanced rates under neutral conditions.
The key is increased access to a twisted
amide conformation that undergoes

a proton switch, ultimately leading to the
observed products.

Rate versus selectivity determining: The
measurement of a kinetic isotope effect
(KIE) can provide valuable information
about the mechanism of a reaction, but
care must be taken in the design and
interpretation of KIE experiments.
Depending on the experiment that is
conducted, the observation of a primary
KIE resulting from H/D substitution does
not necessarily imply that C—H bond
cleavage occurs during the rate-deter-
mining step of a reaction. FG=functional

group.

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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Creative and easy syntheses of chiral
compounds and natural products are
possible by using allenes. These com-
pounds display exceptional physical and
chemical properties, and thus offer new

A minimal gene expression machinery has
been encapsulated within large lipid vesi-
cles that are immobilized on a microscope
coverslip for fluorescence imaging (see
picture). The engineered vesicle mem-
brane acts as an exchange platform that
enables the uptake of all necessary
nutrients and tRNAs supplied in the out-
side environment, which initiates the
internal synthesis of green fluorescent
proteins (GFP) from a DNA template.
Red: membrane dye, green: synthesized
GFP.

Sweet truth: The search for sugars in
interstellar space is hampered by a lack of
spectroscopic information. p-Ribose is
now the first C; sugar observed in the gas
phase using microwave spectroscopy. The
rotational spectrum revealed six confor-
mations of free ribose, adopting prefer-
entially B-pyranose rings and higher-
energy a-pyranose forms. No evidence of
a-/P-furanoses or linear forms was found,
unlike biological systems, where p-fura-
noses are found in RNA.

Angew. Chem. Int. Ed. 2012, 51, 3033 —3044
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chiral compounds and natural products eoyserge and Natural Product Syntheses
possibilities in catalytic asymmetric syn-
thesis and the total synthesis of natural
products. The remarkable progress made
in these two topics is summarized selec-

tively in this Review.
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Ribose Found in the Gas Phase
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Trading up: A bioimaging system that is
based on caged p-luciferin/upconversion
nanoparticle conjugate has been devel-
oped. The nanoparticles upconvert near-
infrared light into UV light, which triggers
the photorelease of p-luciferin (see

Peptide dendrimers

@
© @ Assembly
@ (V) into units U e\
a.,
N
L WP &
e S
Polypeptides

Peptidesomes are nanoparticles that are
built by a two-step self-assembly of glob-
ular peptide dendrimers with lysine
endgroups (red spheres in picture) and
poly(L-leucine) carrying one glutamic acid

Optical platforms for assaying membrane
protein function offer a promising route to
scalable high-throughput screening (see
picture). For the first time quantitative
measurements of membrane protein
inhibition are reported in an optically
addressable lipid bilayer array. Wide-field
total internal reflection fluorescence
(TIRF) imaging of Ca?* flux enables the
quantification of a-hemolysin inhibition
by y-cyclodextrin.

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

Cooperative
self-assembly

scheme) and leads to enhanced fluores-
cence and bioluminescence signals

in vitro and in vivo. The use of near-
infrared light enables deep penetration
into tissue in vivo with minimum cellular
damage.

H,O

residue (blue lines with red dot). These
viral-capsid-mimicking nanoarchitectures
exhibit high gene transfection efficacy and
thus are promising nonviral vectors for
biomedical applications.

473 nm RS

e 54575 nm

Thin skin: Pt-alloy catalysts, such as
annealed Pt;Ni(111) (see STM image;
color changes mark a single atomic step),
with a surface layer of pure platinum,
termed a Pt-skin surface, have very differ-
ent electrochemical adsorption properties
to monometallic Pt. The adsorption of
hydrogen is largely suppressed (see CV,
(—) Pt;Ni(111)-skin versus (seees)
Pt(111)), making it hard to determine the
electrochemically active surface area of
catalysts with Pt-skin surfaces.

Angew. Chem. Int. Ed. 2012, 51, 30333044
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Clicking bugs: Metabolically active Gram-
negative bacteria can specifically incor-
porate an azide-modified analogue of 3-
deoxy-p-manno-octulosonic acid (1; see
scheme) into the lipopolysaccharides on
their membranes. This process adds

a bioorthogonal chemical reporter onto
the cell surface and allows the rapid
fluorescent labeling of viable cells by click
chemistry.

An efficient ligand combination: A new
bis (diphosphine) nickel(Il) complex (see
picture) is described. A AG® value of
0.84 kcalmol™' for hydrogen addition for
this complex was calculated from the
experimentally determined equilibrium
constant. This complex displayed reversi-
ble electrocatalytic activity for hydrogen
production and oxidation at low over-
potentials, which are characteristic for
hydrogenase enzymes.

High-pressure conditions afford unique
all-hydrido hypervalent complexes [SiHg]*~
in the crystalline hydridosilicates A,SiH,
(A=K, Rb). Compared to normal-valent
silanes the Si—H bond appears consider-
ably enlarged, by about 0.15 A. Accord-
ingly, Si—H stretching frequencies are
drastically reduced, by about 400-

500 cm™', thus reflecting the weakness of
a hypervalent Si—H bond.

Angew. Chem. Int. Ed. 2012, 51, 30333044

A monoclinic BiVO, lattice was doped
with phosphate to enhance photoelectro-
chemical and photocatalytic water oxida-
tion activity under visible light by a factor
of about 30 compared with pristine BiVO,.
Electrochemical impedance spectroscopy
measurements and density functional
calculations revealed that much improved
charge transfer characteristics of BiVO,
are mainly responsible for the greatly
enhanced photoelectrochemical activity.

Current (MA)

R' = CH,CH,0Me
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Critical structural switch: A small initial
difference in the angle within bidentate
ligands (see scheme) is amplified into an
incommensurable difference in the resul-
tant structures (M;,L,, or My,L,g). This
molecular-level emergent behavior was

predicted from the empirical threshold of

the ligand bend angle, determined by
a ligand mixing experiment, for the critical
M;Lp4/Maylys switchover.

0
@)LW * R®MgBr

X
X =Me, CF3, Br, CI, F
R'=Me, Et

Chiral tertiary alcohols: A copper(l) cata-
lyst with a chiral ferrocenyl diphosphine
ligand facilitates the additive-free 1,2-
addition of readily available Grignard

(R,R)-DACH-Phenyl-Trost ligand

Pd?* >
| N —
N N

(S,Rre)-L1, 6 mol%
CuBr-SMe;, 5 mol%

tBuOMe, -78 °C

[N pg2t 3K
N~ Il N

P

~ A

6=127

o

[
\ N |
< i

P

A

6=135

HO, \\RZ (S,RFQ)-L11
@%W thp_j
X CyP™ Fo
up to 96% yield
up to 98% ee

reagents to aromatic ketones, thus pro-
viding access to chiral tertiary alcohols
with excellent yields and enantioselectiv-
ities.

(0]
Q/&O

OAc

OAc 15 mol%)
B ( :
A ; F O\ ™ - A .
R/\)\R 0" "OTMS b, (dba)sl-CHCI; (5 mol%) R R
R = alkyl, phenyl CH00"0

R' = methyl, phenyl

Resolving the issue: A near-perfect Pd-
catalyzed kinetic resolution of 1,3-disub-
stituted unsymmetrical allylic acetates
uses silyl enol ethers as nucleophiles to
access the important 3-substituted-fura-
none scaffold (see scheme; DACH = dia-

S factor >200

> +
R/\/\ R
up to 47% yield

up to 99% ee
regioselectivity >99:1

up to 44% yield
up to 99% ee

minocyclohexyl, dba =dibenzylideneace-
tone). The reaction proceeds under mild
conditions and provides the desired
products with excellent chemo-, regio-,
and enantioselectivity.

A good catch: The oxidation of a phenyl-
ethynyl Pt" pincer complex with iodine led
to formal reductive elimination but with-
out the liberation of Pt", which was caught
by the 2-pyridyl substituents on the Ni"

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

porphyrin. The unique reactivity of the Pt"
pincer complex led to the formation of

a meso-spiro[cyclopentadiene-isopor-
phyrin].

Angew. Chem. Int. Ed. 2012, 51, 30333044
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Give me fivel Two five-coordinate com-
plexes of iron with geometries that are
based on those found in redox-versatile
enzymes have been synthesized. The
phenolate-rich, pentadentate N,O; phen-
ylene—diamine/triphenolate ligands

The reaction pathways by which oxygen is
incorporated into the substrate in the
photocatalytic oxidation of terephthalic
acid (TPTA) are vastly different on {001}
and {101} facets of an anatase single
crystal. This was established by control-
ling the percentage of {101} and {001}
facets, isotopically tracing the origins of
the hydroxy group, and studying dioxygen
consumption and variance in the con-
centration of hydroxylation intermediate.

Spin-state conversion: Oxidation of tri-
nitroxide-trioxytriphenylamine introduces
extended 7 conjugation, resulting in

a ground-state spin conversion from the
antiferromagnetic coupling in the neutral
spin-doublet state to the ferromagnetic
coupling in the cation spin-triplet state.
The reversible conversion between the two
states was confirmed by a change in the
UV/Vis absorption under electrochemical
oxidative/reductive conditions.

Angew. Chem. Int. Ed. 2012, 51, 30333044

=2
=

confer a low local symmetry on the
complex so that only subtle modifications
in the structure of the ligands are suffi-
cient to completely change the sequence
in which the metal and the ligands are
oxidized (see scheme).

Bottom—up synthesis of graphitic carbon
nitride semiconductor catalysts for the
photocatalytic evolution of hydrogen by
visible light is achieved through the
polymerization of dicyandiamide with
organic monomers bearing cyano groups,
amino groups, or both. This strategy
allows ample opportunity to adjust the
physical and chemical properties of the
resulting heterogeneous carbon-nitride-
based organocatalysts.

COOH

o

COOH
TPTA

COOH

0 %

COOH COOH
TPTA-'80H TPTA-"®0H

%0,/ H,"%0
ThviTiO;

— — Other products
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In(OTH)y

In(OThH;

kY

Rapid access: The title reaction generates
highly functionalized benzo-annulated
heterocycles and heterobiaryls. This
method is amenable to a diverse array of
heteroaromatics, thus allowing rapid

A single-molecular switch based on the
anthraquinone/hydroanthraquinone
redox reaction is reported (see picture). A
single norbornyl anthraquinone unit can
be switched between a low-conducting
and a high-conducting form using elec-
trochemical gating. The potential range,
upon which the conductance enhance-
ment is observed, can be varied using
different pH values of the electrolyte.

Cd* /A

Selective
cation exchange

v /M » T
ST
. Pl p
AL o

ZnSe-DETA
hybrid nanoflakes

m Ostwald ripening -.
_ . g

Cd,Zn,_,Se nanoframes

(0<xs1)

Tiny frames: The selective cation-
exchange of unpurified ZnSe—-diethylene-
triamine (DETA) hybrid nanosheets with
cadmium ions, followed by the dissolu-
tion of DETA and subsequent Ostwald

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

In(OTf);

X=0, S, NMe
In(OThg
L s

access to benzothiophenes, benzofurans,
indoles, indolizines, and pyrido[1,2-a]-
indoles (see scheme; Tf=trifluorometha-
nesulfonyl).

gate
L

| ooty

Low-conducting form

if
pocdog

High-conducting form

A matter of light: Selective control over
the assembly of two distinct encapsula-
tion complexes in solution is achieved by
using light of two wavelengths and heat.
Guest exchange can be triggered in

a sequential or parallel fashion, depend-
ing on the wavelength applied, and three
combinations of encapsulation com-
plexes (see scheme) are accessible. Pho-
toisomerization of azobenzene (red cap-
sule) and hemithioindigo guests (yellow
capsule) are used as triggers.

<> <>

DETA molecules
dissolved

ripening, leads to hollow Cd,Zn,_,Se
nanoframes with tunable compositions
(see scheme). These nanoframes are
highly active in the photocatalytic hydro-
gen evolution from water-splitting.
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Phosphate loss = 24%

Complex protection: Fragmentation of
phosphorylated peptide ions by collision-
activated dissociation (CAD) is possible
without facile detachment of the phos-
phate ester group when it is protected by

(o]

X,

f |
dkArlHetAr \*
R// o

|!| 0,, CuOAc, K,CO3

DMA donates: Copper(ll) acetate and
8-hydroxyquinoline promote the forma-
tion of a benzofuran core through a cas-
cade of copper-catalyzed processes
wherein the key carbon atom comes from
the dimethylacetamide (DMA) solvent.

Pt catalyst R2
R! HSIR3 4
\ > R W%
2
R SiR3
39 examples

58-98% yield
up to >19: 1 a selectivity

i @
o S 2
e AR

R H :
R3

A radical solution: A Bu,NI/tert-butyl
hydroperoxide (TBHP) catalyzed synthe-
sis of amides through a cross-coupling
reaction between acyl and aminyl radicals
is described. This method involves the
combination of aldehyde C—H bond
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CADl R

Phosphate loss = 3.5%

a digallium complex (see scheme). The
application of this dimetal phosphate
ester stabilization (DIMPES) approach is
believed to hold enormous potential for
application in phosphoproteomics.

Ar/HetAr
A 477"+ Cascade formation of furan
01-C2 and C2-C3 bonds

......

22 examples

39-93%

Strong evidence for the participation of
a Wacker cyclization catalyzed solely by
copper is provided, not only in the title
reaction from benzophenones but also
from 2-hydroxy-a-arylstyrene derivatives.

Rule of thumb: The high yielding title
reaction is described with a focus on
understanding the factors that govern the
regioselectivity of the process (see
scheme). Electronic, steric, and functional
group properties all influence the selec-
tivity, an understanding of which allows
the selective formation of trisubstituted
vinylsilanes, which are synthetically useful
compounds for accessing stereodefined
alkenes.

(o]

2

R1JLN,R
R3

functionalization and decarbonylation of
N,N-disubstituted formamides (see
scheme). The cross-coupling is metal-
free, has a wide substrate scope, opera-
tional simplicity, and gives high yields on
scale-up.
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Anionic N-Heterocyclic Carbenes That
Contain a Weakly Coordinating Borate
Moiety

. OHC R
SiiPr;
LDA SiClg (1.1 equiv) OH

NC iPrsSICl_SCo cat(25-5mol %) NG Y\)\/

S 70% yield b CH,Cl,, —78 °C 3l R
CHy 1 s 63 — 97% yield CHs

$0.14/gram );a S ;2y|8e 22 examples with

E/Z>037 aliphatic, olefinic, and

aromatic aldehydes

e.r.up to 98.5:1.5

Outside the limits: In the title reaction the
nucleophile 1 represents a synthetic
equivalent of nucleophilic allylic nitriles
and addresses some of the current limi-
tations associated with reactions of allylic
nitrile anions. Unsaturated nitriles con-

Piggyback ride: Anionic N-heterocyclic
carbenes are presented that bear their
negative charge in the form of a weakly
coordinating anionic borate moiety in the
backbone. This class of carbene can be
used in silver-free routes for the prepara-
tion of neutral, single-source gold(l) cat-
alysts, the performance of which is com-
parable with that of other cationic gold(l)

taining a trisubstituted double bond are
obtained in high yield, with excellent site
selectivity and good to excellent stereo-
selectivity (see scheme; LDA =lithium
diisopropylamide).
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catalysts in enyne rearrangements.

50 Years Ago...

Angewandte Chemie International Edition was first published in 1962, the mother journal first in 1888.
In this monthly flashback, we feature some of the articles that appeared 50 years ago. This look back
can open our eyes, stimulate discussion, or even raise a smile.

already by Issue 4 in 1962, the new
International Edition of Angewandte
Chemie had started to attract contribu-
tions from all over the world. In a Com-
munication from the former Czechoslo-
vakia, J. Tomiska and E. Spousta
reported the cleavage of the trioxane
ring in acetic anhydride solution in the
presence of strong mineral acids. The
observed reaction was presumed to
occur by a cationic cleavage of the ring
followed by acylation of the resulting
products. Acylated carbodiimides were
the subject of two Communications from
researchers in Chile, who discussed ring
closures and elimination of hydrogen
sulfide with these compounds.

Fifty years ago, the measurement of
chemical shifts was still relatively new,
but the link between the effects mea-

www.angewandte.org
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sured by IR and NMR spectroscopy was
already being explored. In a Communi-
cation, W. Seiffert reported the rela-
tionship between the C—H vibrational
energy and the chemical shift of the
protons in a series of substituted quino-
lines. A linear relation was found
between the chemical shift of an isolated
hydrogen atom in a ring and the defor-
mation energy of its out-of-plane vibra-
tion.

Side reactions can always be problem-
atic, not least for H. Elsner and S. Saure,
who reported an explosion during the
uncatalyzed addition of trichlorobromo-
methane to ethylene in a high-pressure
autoclave. Following three incident-free
experiments, the autoclave exploded
with great force, resulting in the auto-
clave and manometer being shattered

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

and the laboratory walls to be covered in
soot. It was assumed that a previously
unknown side reaction had occurred.

Enzymes were a common theme in the
Reviews section, which contained arti-
cles on isozymes and heteroenzymes by
Theodor Wieland and Gerhard Pflei-
derer, and on microbial enzymes by
Christoph Tamm. The latter Review
discusses microbial transformations in
natural products, including steroids,
estrogens, and terpenes. These reactions
were valuable in elucidating the biosyn-
thesis and metabolism of the natural
products.

Read more in Issue 4/1962

Angew. Chem. Int. Ed. 2012, 51, 30333044
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It's all about the timing: Precise control of
the residence time (t; see picture) of
reactive intermediates in flow microreac-
tors enables the reaction pathway of
lithiated 1,2-dichloroethene to be

Chopped up: The success of the title
reaction strongly depends on the domain
size of the WO; crystallites, and the type of
support. Structurally stable WO, plays

a bifunctional role in the promotion of the
hydrolysis of cellulose into sugar inter-
mediates, and more significantly in the
selective cleavage of the C—C bonds in
these sugars.

Cool tubes: Micelle formation is inhibited
at temperatures below the Krafft temper-
ature Ty, therefore the dispersion of
carbon nanotubes (CNTs) below Ty
results in better exfoliation, higher particle
loading, and a dramatically reduced final
amount of surfactant (see AFM images).
The concept is not restricted to CNTs but
is also readily applicable to other nano-
particle types.

A third twin: Homopolymers are formed
by the copolymerization of two twin
monomers. Using the new method of
simultaneous twin polymerization, com-
plex hybrid materials can be synthesized
in a targeted manner (see scheme), in
which, depending upon the combination
of twin monomers used, nanostructured
hybrid materials with different composi-
tions and properties can be obtained.

Angew. Chem. Int. Ed. 2012, 51, 30333044

Li

switched to produce either alkenes or
alkynes. This method also allows versatile
syntheses of asymmetric disubstituted
dichloroalkenes and alkynes.

HO.
OH
Support HO OH
HO
o.].0 oH
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Sorbitol

Propylene glycol
+
HO OH
Support _/
Ethylene glycol

nanostructured
hybrid materials
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@ Sodium Mercury Amalgams

C. Hoch,* A. Simon

The mercury puzzle: Using the new tech-
nique of electrocrystallization the sodium
mercury alloy Na;;Hgs, could be obtained
in a phase pure form. This amalgam is

a key component in the industrially
important chloralkali process. The com-
bination of different bonding situations in
this phase results in it having the typical
properties of a “bad” metal.

3262-3265

(3 Na,;Hgs,: Complexity in a Polar Metal

J

Front Cover
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Q 0. In contradiction to what has been postu-
Sy L e CO"H H-»o<:| lated before, the formation of cationic
A. Gansiuer,* M. Behlendorf, = @ hydrated Ti" complexes is crucial for the
A. Cangénil, C. Kube, J. M. Cuerva, —_— \T.iQOHZ'ZTHF 5 ZnCIfe activation of H,O towards hydrogen-atom
J. Friedrich,* % OH:2THF transfer (HAT). The relevant intermedi-
M.van Gastel* _________ 3266-3270 ates have been characterized by modern
EPR methods (see spectrum) and cyclic
H,O Activation for Hydrogen-Atom ~ voltammetry. The structural assignments
Transfer: Correct Structures and Revised = were verified by a comprehensive com-
Mechanisms = putational study. The calculated bond
dissociation energies are in agreement
8 10 12 1 1 18 20 2 witha previous kinetic investigation.
v,/ MHz
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