Catalysis in a teacup, inspired by nature ... Angewandie

... Alfred Werner (left) received the 1913 Nobel Prize for his coordination theory of
transition metal compounds, and Arthur Hantzsch (right) discovered the route to
(dihydro)pyridines that bear his name. In their Communication on page 3411 ff.,
S. B. Colbran et al. disclose that conjugation of rhodium and Hantzsch pyridine
centers affords a catalyst for the transfer hydrogenation of imines in air under
ambient conditions. A key step in the catalysis mimics that in metallo-(de)hydro-
genase enzymes.

Detecting DNA Damage

Cisplatin is a widely used cancer drug but its effect
on cells is still not fully understood. In their
Communication on page 3350 ff., U. Bierbach et al.
describe a strategy for labeling anticancer platinum
agents in cells.

Cancer Cell Detection
In their Communication on page 3379 ff., M. A.
Garcia, A. Ribas, R.S. Lo, H.-R. Tseng, et al.
combine a polymer-nanofiber membrane with
laser microdissection, for excising the cells of
interest. Single cells can go on to be genotyped for
cancer markers.

¥,

Fluorine

Trifluoromethylthiolation

In their Communication on page 3457 ff., L. Lu,
Q. Shen, and co-workers reveal a new electrophilic
hypervalent iodine reagent that reacts with a wide
range of substrates under mild conditions. Cazbex
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Sha Kobayashi

Jean-Pierre Fouassier, Jacques Lalavée

¢

Sticking together: Colloidal particles with
a determined number of sticky sites
arranged in precise geometries analogous
to atoms were created. The kinetics of the
colloidal assemblies related to specific

Chiral possibilities (Cp): In two
approaches for introducing chirality into
reactions of half-sandwich Rh complexes,
dihydroisoquinolones have been synthe-
sized from benzamides and olefins. In
one approach C,-symmetric Cp ligands
were utilized, while in the other an
artificial metalloenzyme was employed as
the chiral catalyst, leading to high levels of
enantioselectivity.
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chemical reactions (see figure) were
investigated using optical microscopy.
This general method should allow for
a broad range of useful 3D colloidal
assemblies.

Approaches based on chiral CpRh catalysts

4
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Formaldehyde is a well-known gaseous
indoor pollutant. In recent years different
countries and organizations have devel-
oped concepts for the evaluation of indoor
air quality, and consequently, the indoor
concentrations of formaldehyde have
decreased. However, in the outdoor air in
many metropolitan areas, formaldehyde
concentrations are continuously growing
and sometimes exceed guideline values
for indoor air.

Keen on fluorine: Metal-induced C—F

bond activation is emerging as a promis-
ing tool to access partly fluorinated mol-
ecules (see scheme). Hydrodefluorination

Green around the cells: A post-labeling
method was developed to image a DNA-
targeted platinum drug in cancer cells by
confocal fluorescence microscopy. This
was done using ligation chemistry
between an azide-functionalized plati-
num-acridine anticancer drug and an
alkyne-modified dye, Alexa Fluor 488
(green star, see figure). The platinum-
acridine agent was shown to accumulate
in the nucleoli of cancer cells (NCI-H460).

has been achieved in the coordination
sphere of various transition-metal com-
plexes and features a unique mechanistic
diversity.
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Minireviews

Atmospheric Chemistry

T. Salthammer* 3320-3327

Formaldehyde in the Ambient
Atmosphere: From an Indoor Pollutant to
an Outdoor Pollutant?

Reviews

C—F Activation

M. F. Kuehnel, D. Lentz,*
T. Braun® 3328-3348
Synthesis of Fluorinated Building Blocks
by Transition-Metal-Mediated
Hydrodefluorination Reactions

Communications

Cellular Imaging

S. Ding, X. Qiao, J. Suryadi, G. S. Marrs,
G. L. Kucera, U. Bierbach* _ 3350-3354

@

Using Fluorescent Post-Labeling To Probe
the Subcellular Localization of DNA-
Targeted Platinum Anticancer Agents

Frontispiece
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Make intergrowth, not war! Hierarchically
organized MFI zeolites with micro-, meso-,
and macroporosity (see scheme) in one
structure were made by sequential inter-
growth by using a simple organic struc-

RO Ar -ROH  /ar Ar Ar Ar Contracted Porphyrins
Ar TFA +H
—— - — . .
“iROH DBU D. Kuz.l.Jhara, Y. Sakakibara, S. Mori,
T. Okujima, H. Uno,
non-aromatic aromatic H. Yamada* 3360-3363
stable unstable stable

Elusive in its free-base form, the core-
modified contracted porphyrin
thiatriphyrin(2.1.1) was prepared with
p-tolyl substituents by intramolecular
McMurry coupling and then converted
into various alkoxy-substituted analogues

The co-assembly of spherical colloids and
surfactant—cyclodextrin microtubes yields
a library of dynamic colloid-in-tube struc-
tures, including helices. In situ observa-
tions of these structures, including their
thermo-reversible assembly and disas-
sembly, demonstrate the potential of the
interplay between molecular and colloidal
self-assembly, thereby providing a novel
route to temperature-sensitive particle
alignment and release.

Angew. Chem. Int. Ed. 2013, 52, 3287—3301
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W. Chaikittisilp, Y. Suzuki, R. R. Mukti,
T. Suzuki, K. Sugita, K. Itabashi,
A. Shimojima, T. Okubo* __ 3355-3359

ture-directing agent (OSDA) without
meso- or macroporogens. The use of an
OSDA that imperfectly fits the zeolite
framework generated very thin zeolite
plates with 90° rotational intergrowth.

Formation of Hierarchically Organized
Zeolites by Sequential Intergrowth

Thiatriphyrin(2.1.1): A Core-Modified
Contracted Porphyrin

(see scheme; DBU = 1,8-diazabicyclo-
[5.4.0Jundec-7-ene). In the presence of
trifluoroacetic acid (TFA), each of these
compounds was transformed into the
protonated thiatriphyrin(2.1.1), which
exhibited moderate aromaticity.

Self-Assembly

L. Jiang, J. W. ). de Folter, ). Huang,*
A. P. Philipse, W. K. Kegel,
A. V. Petukhov* 3364-3368
Helical Colloidal Sphere Structures
through Thermo-Reversible Co-Assembly
with Molecular Microtubes

Inside Cover

A semiconductor/environment interface Interface Engineering
has been formed in which suspended
silicon nanowires (SiNWSs) are in direct
contact with photoactive TiO, quantum
dots. The photoactivity of TiO, competes
with the intrinsic photoresponses of p-
type silicon nanowires. Rational control of
the competitive mechanism realizes re-
markable mirror-imaging photo-switching
and superior rectifying effects in a single
SiNW-based device.

J. Wang, Z. Wang, Q. Li, L. Gan, X. Xu,
L. Li,* X. Guo* 3369-3373

Revealing Interface-Assisted Charge-
Transfer Mechanisms by Using Silicon
Nanowires as Local Probes
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Brainwash! A platinum complex (see N

scheme) was developed that could be =
- Z "N’,Cl

administered orally and reduce the amy- \ Plt,CI

loid burden in the brains of transgenic
mouse models suffering from Alzheimer’s
disease. Analyses of brain tissues showed
that treatment with the Pt compound led
to a 26 % decrease in the number of
amyloid B-peptide plagues.

N N"SN:

Confined to one cell: A method to detect
and isolate single circulating melanoma
cells (CMCs; see figure) has been pro-
duced by integrating a polymer-nanofiber-
embedded nanovelcro cell-affinity assay
with a laser microdissection (LMD) tech-
nique. This method is able to separate
CMCs from normal white blood cells
(WBCs) and sequence individual cells for
a specific mutation related to cancer
progression, allowing for more personal-
ized cancer therapy.

Not just a random encounter: Protein—
protein association involves short-lived
encounter complexes that can be pro-
ductive or non-productive according to
their roles in the specific complex forma-
tion (see scheme). A study of mutant
proteins forming a complex based on
NMR paramagnetic relaxation enhance-
ment demonstrates that productive
encounter complexes can be directly
monitored and located quantitatively.

X
.
L o

%
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%,
3
’

" "
productive %, i
encounter complexes™, non-productive

encounter complexes

stereospecific
complex

What’s your spin on it? A carbon nano-
tube device decorated with single-mole-
cule magnets through n—m stacking
interactions (see scheme) was shown to
have spin-dependent transmission (red =
spin-up, blue=spin-down) around the
energy levels of the molecule owing to
Fano resonance, which could be tuned by
adjusting the strength of the m—m stack-
ing. This Fano-resonance-driven spin-
valve effect offers a new method to make
molecular spintronics.

Angew. Chem. Int. Ed. 2013, 52, 3287—3301


http://dx.doi.org/10.1002/anie.201209885
http://dx.doi.org/10.1002/anie.201208452
http://dx.doi.org/10.1002/anie.201208688
http://dx.doi.org/10.1002/anie.201208816
http://www.angewandte.org

Angewandte

imemationatedition. CEIMIE

Cu(3,1,17)%

Unequivocal evidence of enantioselective, Chiral Surfaces
equilibrium separation of a racemic mix-
ture on a naturally chiral metal surface is
presented for the first time. The enantio-
selectivity is much higher than that of
chiral molecules on mineral surfaces.
Furthermore, the quantitative nature of
the 3C labeling method provides the first
direct measure of an enantiospecific
adsorption energy difference on a chiral
metal surface.

Y. Yun, A.|. Gellman* _____ 3394-3397

Enantioselective Separation on Naturally ~ (35)
Chiral Metal Surfaces: b,L-Aspartic Acid
on Cu(3,1,17)%& Surfaces

@3.‘ .(110) |

-

W

(o)
& ‘ém @ Y. Jiang, F. Li,* B. Zhang, X. Li, X. Wang,
F. Huang, L. Sun* ______ 3398-3401
2H,0 - , + 4H

Promoting the Activity of Catalysts for the (&)
Oxidation of Water with Bridged Dinuclear

Solar fuels: Dinuclear ruthenium catalysts 43000 and turnover frequencies up to Ruthenium Complexes

prepared from two covalently bridged 40 s (see picture). Direct comparison of

monomeric catalytic units show out- the performance parameters indicates

standing activities towards the oxidation  that the dimers are significantly more
of water with high turnover numbers upto  active as catalysts than the monomers.

!IJ Adsorption Characteristics

|
i

SR T B. Liu, M. Tu, R. A. Fischer* 3402 —3405
Pireliigg!my i) 100]
001 w0
T[ : !] ;:"‘EEW"‘::L.,‘-!;F'EE%{' Metal-Organic Framework Thin Films: ()
: \ \ 28 4 Crystallite Orientation Dependent
L) Adsorption

Well oriented: Preferred [100] and [001] surfaces were fabricated. Different pore
orientations of metal-organic framework  openings owing to anisotropic properties
crystallites, [Cu,(ndc),(dabco)] (ndc=1,4-  of [Cu,(ndc),(dabco)] result in oriented
naphthalenedicarboxylate, dabco=1,4- thin films exhibiting distinct adsorption
diazabicyclo[2.2.2]octane), attached to kinetics for volatile organic compounds.

Nonlinear optics: A new borosilicate, Structure—Property Relationship
Cs,B,SiO,, has been synthesized (see
picture). This compound represents a new
kind of a boron-rich borosilicate and
shows a 4.6 times stronger powder
second-harmonic generation response
relative to KH,PO,. In addition, Cs,B,SiO,
has a short UV cutoff edge (below

190 nm).

H. Wu, H. Yu, S. Pan,* Z. Huang, Z. Yang,
X. Su, K. R. Poeppelmeier* _ 3406-3410

Cs,B,SiO,: A Deep-Ultraviolet Nonlinear ()
Optical Crystal

Angew. Chem. Int. Ed. 2013, 52, 3287—3301 © 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org 3203


http://dx.doi.org/10.1002/anie.201209025
http://dx.doi.org/10.1002/anie.201209045
http://dx.doi.org/10.1002/anie.201207908
http://dx.doi.org/10.1002/anie.201209151
http://www.angewandte.org

Angewandte

@

o8\

S

3294

Contents

Biomimetic Transfer Hydrogenation

A. McSkimming, M. M. Bhadbhade,
S. B. Colbran¥* 3411-3416
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Injection Layer for High-Performance
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Natural Product Synthesis

A. Axelrod, A. M. Eliasen, M. R. Chin,
K. Zlotkowski, D. Siegel* __ 3421-3424

Syntheses of Xanthofulvin and
Vinaxanthone, Natural Products Enabling
Spinal Cord Regeneration

PELDOR Spectroscopy

P. E. Spindler, S. J. Glaser, T. E. Skinner,
T. F. Prisner* 3425-3429
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Shaped Pulses
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Down to the bare bones: Small-molecule
zwitterionic materials were found to be
more efficient as charge-injection materi-
als in an organic electronic device than

a previously described polymer (see
structures). Furthermore, the superior
device performance observed for 1 indi-
cates that it is not necessary to focus only
on m-delocalized systems and that solid
ionic liquids may be promising alternative
candidates for charge-injection materials.

Growth promoting: The first synthesis of
the natural product xanthofulvin (SM-
216289) has resolved issues regarding its
structural assignment and that described
for the natural product 411). The struc-
turally and biologically related natural
product vinaxanthone was similarly pre-
pared through a novel dimerization reac-
tion. Treatment of C. elegans with syn-
thetic xanthofulvin and vinaxanthone
enhanced axonal branching.

Distance and spins: A new broadband,
frequency-selective inversion pulse has
been devised for pulsed electron—electron
double resonance (PELDOR) spectros-
copy, a unique method used to determine
distance distributions between two or
more paramagnetic centers 2-10 nm
apart. The PELDOR modulation depth can
be increased by substituting the rectan-
gular pump pulse by a shaped pulse.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Inspired by Nature: A conceptually new
design for a catalyst, combining a metal
center abutted to an organic hydride
donor, is demonstrated for the formate-
driven transfer hydrogenation of imines
under ambient conditions. A key step,
transfer of hydride from the organohy-
dride donor to the metal-polarized sub-
strate, mirrors that in metallo-(de)hydro-
genase enzymes.

Small Molecules

—=

Polymer

HO,C O OH O COxH
HO ! O N OH
HO (0] Me "O OH

Me” ~O

vinaxanthone
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Uranium magnets: Three uranium(lll)
complexes with distinctly different struc-
tures and compositions are all shown to
display slow relaxation of the magnetiza-
tion. This study greatly expands the range
of slowly relaxing uranium complexes, and
demonstrates that this behavior is not
limited to specific ligand types or molec-
ular symmetries (see picture).

o HoNNH,

Precatalyst
—_—

=
|| Flow Reactor |

Minimizing risk: The synthesis of aryl-
hydrazines through C—N cross-coupling
of aryl chlorides with hydrazine is de-
scribed. Through the use of continuous
flow, the hazards associated with the use
of hydrazine in the presence of transition

n CyHy4 (3 bar pressure)
75°C
Nd-based catalyst

Mg
Z

Catalytic Ethylene Polymerization

(Catalyzed Chain Growth)

A functional chain transfer agent, bis(10-
undecenyl)magnesium, was employed as
cocatalyst in conjunction with
[(CsMe;),NdCl,Li(OEt,),] to catalyze
polyethylene (PE) chain growth on mag-

S/\

>95:5dr.

Distant relative: The configuration of the
quaternary stereocenter in puraquinonic
acid (see scheme, right) is defined by
groups far removed from the point of
asymmetry. The use of a bicyclic thiogly-

Angew. Chem. Int. Ed. 2013, 52, 3287—3301

iPr PCy, OMe
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S Me
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metals are decreased. In addition, multi-
step flow sequences have also been
developed for the generation of function-
alized heterocycles utilizing the arylhy-
drazine intermediates.

Deactivation
Mg Z
Polyethylene
Telechelic

nesium. Vinyl-PE-Mg-PE-vinyl units were
then further functionalized. This is the
first example of catalytic ethylene poly-
merization with single-step, in situ func-
tionalization to telechelic polyethylenes.

12 steps
20% overall yield

colate lactam to set the quaternary ste-
reocenter at an early stage cuts the length
of the synthesis of the natural product by
nearly two thirds.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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The Inherent Single-Molecule Magnet
Character of Trivalent Uranium

Cross-Coupling

A. DeAngelis, D.-H. Wang,

S. L. Buchwald* 3434 -3437

Mild and Rapid Pd-Catalyzed Cross-
Coupling with Hydrazine in Continuous
Flow: Application to the Synthesis of
Functionalized Heterocycles

Telechelic Polyethylene

I. German, W. Kelhifi, S. Norsic,
C. Boisson,* F. D’Agosto* _ 3438 —3441

Telechelic Polyethylene from Catalyzed
Chain-Growth Polymerization

Natural Product Synthesis

E. A. Tiong, D. Rivalti, B. M. Williams,

J. L. Gleason* 3442 -3445
A Concise Total Synthesis of )
(R)-Puraquinonic Acid
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Medicinal Chemistry

L. Chen, K. B. Riaz Ahmed, P. Huang,
Z. Jin* 3446-3449

Design, Synthesis, and Biological

Me I\=/|e Me
H 14 steps N : NHAC
. H
H Me %~ Me O oOH
(6] ~
(0] ~ o)

Truncated superstolide A

Evaluation of Truncated Superstolide A
By design: A truncated superstolide A,
a simplified analogue of the potent anti-
cancer marine macrolide superstolide A,
was designed and successfully synthe-
sized by a highly efficient and convergent

Asymmetric Reactions

Ph
O ........ eph
COMe N

approach. The biological evaluation
showed that this compound maintains
the potent anticancer activity of the orig-
inal natural product superstolide A.

Ol OTMS
H O,N g o}
. . H i (5 mol%) ’ CoMe  aobo® s~ ~_COMe
Y. Hayashi,* S. Umemiya __ 3450-3452 NH HO P Wiyl P
o One-pot reacti Y
9 o ne-pot reaction 6 HO OH
Pot Economy in the Synthesis of Moo I~ Total 3 pot, 14% yield ~ PGE: methyl ester

Prostaglandin A, and E, Methyl Esters
Pot luck: Prostaglandins regulate a broad
range of physiological processes and
some of their derivatives are used as
effective drugs, but previously their prep-
aration has required many steps. The title

compounds were efficiently synthesized in
a small number of synthetic steps by
using a recently developed organocatalyst
and practical, one-pot operations involv-
ing several successive reactions.

Surface Chemistry
A. D. Gordon, F. Zaera* __ 3453 -3456

Adsorption of 1-(1-Naphthyl)ethylamine
from Solution onto Platinum Surfaces:
Implications for the Chiral Modification of
Heterogeneous Catalysts

Synthetic Methods

X. Shao, X.-Q. Wang, T. Yang, L. Lu,*
Q. Shen* 3457 -3460

An Electrophilic Hypervalent lodine
Reagent for Trifluoromethylthiolation

Back Cover
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Chiral modification of catalysts: A com-
parative in situ reflection-absorption
infrared spectroscopy study of the
adsorption of 1-(1-naphthyl)ethylamine
on Pt surfaces from solution indicated
bonding mainly through the amine group
and not the aromatic ring as commonly
assumed (see picture). In light of these
results, a rethinking of the existing model
for chiral modification of catalysts may be
needed.

. " o 0 O
Sulfur and friends: A new electrophilic X)\ J s SCF

S N" o 1 °
hypervalent iodine reagent 1 has been crb ) L ooR

developed for direct trifluoromethylthio- PH 7

lation. A variety of nucleophiles, including o) - FCS——0 o
[-ketoesters, aldehydes, amides, aryl or HJ\( 3 @/ 3
vinyl boronic acids, and alkynes, reacted R 1 R//

with 1 under mild conditions to give the

corresponding trifluoromethylthiolated R'—==SCF, R -SCFs

compounds in good to excellent yields.
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(S)-binapo
(10 mol %)

o]
RU}\ + R2CHO

CH,CI,/EtCN
—40°C

Triple play: The title reaction of an alkyl
methyl ketone and two aldehydes using
chiral (S)-binapo as a Lewis base catalyst
allows access to 1,5-dihydroxy-3-penta-

Pt alloy nanowires (NWs) were synthe-
sized and applied as catalysts in the title
reaction. The specific activity and mass
activity of 2.5 nm wide FePt NWs (see
TEM picture) were higher than those of
a commercial Pt catalyst. The stability of
FePt NWs was tested by scanning the
potential in an O,-saturated HCIO, solu-
tion. The corresponding polarization
curves before and after the test (see
picture) indicate that these NWs are
robust catalysts.

Craftily crowned: The treatment of crown
ether Ge'" dications with water or ammo-
nia produces the stable complexes
[([15]crown-5)Ge-OH,][OTf], (see picture;
Ge orange, O red, F green, S yellow,

H blue) and [ ([15]crown-5)Ge-NH;][OTf],.
The OH and NH hydrogen atoms are
rendered more acidic in these com-
pounds.

R HO
H *\o @\
HoN L-Sc(OTf)3 (10 mol%)

# iPrNH, (20 mol%)
. N H2 (eU Mol o). o
MeYC‘N‘TBs EtOAc, -20 °C, 12 h
Ar
R' = aryl, alkyl

A range of -amino nitriles containing
contiguous tertiary and quaternary ste-
reogenic carbon centers were synthesized
by using the title reaction. The reaction
was catalyzed by a chiral N,N'-dioxide

Angew. Chem. Int. Ed. 2013, 52, 3287—3301

SiCl,, Cy,NMe

i
PPh,
2 /\)K/'\ 2
R 2 B PPh,
R1 i}
(6]

d.r. up to 92:8 )
up to 98% ee (S)-binapo

OH O OH

none derivatives with multiple chiral cen-

ters in good yields with high
diastereo- and enantioselectivities in a
single operation (see scheme).

0.0 —Before Stability Test ~ O,+4H*
After_ Stability Test
-0.4 1
<
£-0.8-
-1.2
-1.6
014 0:6 0t8 1.I0
E IV vs. RHE

Ar
up to 96% yield
>95:5d.r., 97% ee

L:Ar= 2,4,6-I'PI'306H2

scandium(IIl) complex under mild reac-
tion conditions. Based on experimental
investigations, a possible transition state

has been proposed to explain the origin of

asymmetric inductivity.
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CuCl, (10 mol%), O (1 atm) 3I_—
HN\\ 0 5 pyridine (2 equiv) RP—= N\S,/O
Pt R°—= - R,
R R Na,CO; (2 equiv) R

1,4-dioxane, 70 °C

A’Cu’te couple: A synthetically useful
protocol for the preparation of N-alkyny-
lated sulfoximines (yne sulfoximines) has
been developed. The method involves

a mild copper-catalyzed oxidative cross-

® [Gacl,]®
AsClj

-

GaCl,

+

Cationic pnictogen/carbon cages are
formed from reaction of 2,4,6-tri-tert-
butyl-1,3,5-triphosphabenzene with the
carbene mimics EX,* (E=P, As). For

[5+1] cycloaddition

N" /"N .
L {%1 R3-N=C

c cat. Zn(OTf),
N.g3

2,6-Diaza-

semibullvalene

Unprecedented cycloaddition pathways:
Lewis acid catalyzed cycloadditions of 2,6-
diazasemibullvalenes with isocyanides,
azides, and diazo compounds lead to

yne sulfoximines
48-84% Yield

coupling of NH-sulfoximines and terminal
alkynes (see scheme). The corresponding
N-acyl sulfoximines were also obtained
selectively after acid-catalyzed hydrolysis
of the yne sulfoximines.

® [Gacl,®

<

E =P, 1,4-addition to the hetereoaromatic
compound is observed, whereas for
E=As, cage complexes are formed.

[ rearrangement/cyclization }

R N
N=N=N y N-R3
cat. La(OTf); “N
/Z

N
A

R3”“R3 /N N,N \\(R3
cat. Sc(OTf)g ‘N RS
/

structurally interesting and otherwise
unavailable cage diaza- and triazabrexa-
diene derivatives. Unique rearrangement/
cycloaddition pathways are revealed.

9.

o_0 H
Q N ~0, O
OtBu 0" “oH OfBu —$\ b )
OH ___TRIP (5 mol%) . ~ OH c* o o
. 120 °C - _
racemic 43%, er. 97:3 48%, e.r. 92:8 nucleophilic substitution

Bridging the gap: Brgnsted acids catalyze
an intramolecular Sy2-type alkylation of

alcohols with ethers by bridging a penta-
coordinate transition state, thus simulta-
neously activating both the leaving group

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

at sp®-hybridized
carbon center

and nucleophile (see scheme). Density
functional calculations provide detailed
insight into the course of the reaction and
the transition-state structure.
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R’ 2 :

R2 i i R :

3 [CpaTiCly] (cat) / Me3SiCl R3. H
R\NQOH _R N@\/\EWG

Mg / tBuOH / THF
AEWG

R4
hemiaminals

Radical measures: A radical coupling
reaction, which is proposed to proceed
through in situ chlorination of a hydroxy
group by Me;SiCl, is used to form qua-
ternary carbon centers with amino groups

R i Me
. : FN S0
R* : 0%
25 ' H
examples o
45-93% (3)- 9,10-diepi-
stemoamide

in a position. The reaction can be scaled
up and is used in an efficient six-step total
synthesis of (£)-9,10-diepi-stemoamide
(see scheme, Cp = cyclopentadienyl,
EWG = electron-withdrawing group).

Rapid ring closure transforms the tetra-
azide 1, which was thought to have been
characterized at room temperature in
1961 and 2009, into the tetrazole 2.
Consequently, the previously synthesized
compounds actually are identical with

Formyl azide
m.p. =50.5 °C

Grignard deluxe: The 1,2-dimethoxy-
ethane adduct of phenylcalcium iodide
forms the unique solvent-separated spe-
cies [(dme);CaPh]*l~ with a highly Lewis
acidic metal center. Degradation of DME
occurs, yielding calcium methoxide cages,
such as [{(dme)Ca},(Cal),(u;-OMe)s (-
0)], and methyl vinyl ether. The picture
shows the crystal structure of
[(dme);CaPh]t (Ca brown, C gray, O red).

Angew. Chem. Int. Ed. 2013, 52, 3287—3301

2

heterocycle 2, which was also prepared by
a third method in 2011. After its gener-
ation at low temperature, the open-chain
compound 1 and its cyclization reaction
have now been analyzed for the first time.

The simplest acyl azide, HC(O)N;, has
been prepared as the neat substance and
characterized by IR and Raman spectros-
copy and low-temperature X-ray crystal-
lography (see solid-state structure;

C white, H gray, N blue, O red). Photoly-
sis of the azide in CO-doped solid noble-
gas matrices furnished the first experi-
mental proof of the elusive parent acyl
isocyanate HC(O)NCO.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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monodemethylation

Azure B

Blues brothers: Aggregation of the Tau
protein is a key event in Alzheimer’s
disease and Tau aggregation inhibitors are
important as potential drugs. Phenothia-
zines, such as methylene blue and its
azure derivatives, have a unique mecha-

There and back: An isocyanide-centered
silene—disilene reversibility was observed
for the insertion of isocyanides into
unsymmetrically substituted disilenes.
This reaction leads to the formation of
silenes at room temperature; the disilene
is regenerated in the presence of a Lewis
acid.

The ins and outs of fullerene chemistry:
Fullerenophosphates with a Cs-symmetri-
cal e,e,e-trisaddition pattern were synthe-
sized with high regioselectivity. In- (see
structure, red O, yellow P, blue C) and out-
invertomers, based on the orientation of
the P=O group, were isolated and their
structures were confirmed by
X-ray-crystallography.

o]

e )
N st N st N S! N
\N -« BT —> \N

Methylene Blue

CH,

CHy

+

didemethylation

Azure A

nism, specifically modifying the Tau cys-
teine residues. The modification keeps
Tau in a monomeric disordered confor-
mation preventing the formation of fila-
ments and their toxic precursors.

®

+ -
R-N=C
Si=Si D

® Lewis Acid

3710

AV (Hz) ) 3

-1.04

T T T T
25 30 35 40

T T T T
45 50 55 60

T T T
65 70 75

Residue number ——— >

Sensitive information: Hydrogen bonds
stabilize protein structures and are critical
for many chemical and biological phe-
nomena. NMR studies found that the one-
bond "H-"*N scalar coupling constant is

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

increased by up to 1.6 Hz when a hydro-
gen bond is formed. These coupling
constants therefore provide a sensitive
tool for studying protein structure.
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Golden beauty: For the first time a ligand- Ligand-Stabilized Gold Clusters
stabilized Au,, cluster has been examined.
The structure of this superatom complex
bears several impressive and unique fea-
tures, which will further support the
understanding of certain guiding princi-
ples for molecular-precision synthesis and
functionalization of ultrasmall nanoparti-

cles.

B. S. Gutrath, |. M. Oppel, O. Presly,
I. Beljakov, V. Meded, W. Wenzel,
U.Simon* ____ 3529-3532

[Au;4(PPh3)(NO,),]: An Example of a New
Class of Au(NO;)-Ligated Superatom
Complexes

Supporting information is available ‘{éj A video clip is available as Supporting Ef This article is available
on www.angewandte.org Information on www.angewandte.org online free of charge
(see article for access details). (see article for access details). (Open Access).
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Angewandte
Corrigendum

In this Communication, the incorrect G2 enthalpy data “—56.944771 (See Table S2 in  Hypergolic lonic Liquids with the 2,2-
Supporting Information)” of the NH,* cation was used for the calculation of the heat of  Dialkyltriazanium Cation

formation of the 2,2-dialkyltriazanium cation. The correct value is “—56.777599.” This

mistake was caused by an error during input of “Charge” and “Multiplicity” for the G2 H. Gao, Y.-H. Joo, B. Twamley, Z. Zhou,*
calculation of the NH,* cation. The correct values are “Charge = 1; Multiplicity = 1”; ). M. Shreeve* _____ 2792-2795
however, in the original manuscript “Charge = 0; Multiplicity = 2" was used.

As a result, the AH; i0n, AHj P, VD, and I, data for salts 1to 7 in Table 1 as published  Angew. Chem. Int. Ed. 2009, 48

are incorrect. The correct data are given here in Table 1.

The sentence “All of the 2,2-dimethyl triazanium salts have positive heats of formation =~ DOI: 10.1002/anie.200900094

with 6 the highest (905 k) mol~", Table 1)” on page 2794, left column, must be replaced

with “Five 2,2-dimethyl triazanium salts have positive heats of formation with 6 the

highest (465.4 k) mol~', Table 1).”

All other results and conclusions of this Communication remain unaffected. The

authors regret any confusion that may have arisen from the erroneous calculation.

Table 1: Properties of energetic 2,2-dimethyltriazanium salts.?!

Salts bl T T Ignition delayl Lattice AH{ AH{! AH{ plel vDI I N
N,O, WFNA energy!f cation anion

1M 1.47 - - 26 nhll 576.7 756.8 —230.3 —50.2 - - - >60
2 1.26 —0.19 145.7 8 16 501.2 756.8 —271 228.5 16.0 7169 226 > 60
3 1.15 10.7 134.2 shim 220 506.5 756.8 113.4 363.7 12.1 6516 201 > 60
4 1.48 - 134.2 nhll nhl! 490.9 756.8 -127.7 138.2 21.2 7644 227 > 60
5 1.35 478 142.5 nhll nhll 492.2 756.8 32.2 296.8 15.5 7009 21 > 60
6 1.20 74.4 153.3 nhil nhl! 491.7 756.8 200.3 465.4 1.1 6207 190 > 60
7 1.47 99.0 145.6 10 4 544.5 756.8 —307.9 —95.6 22.2 8034 228 > 60
IL A 1.25 —61 - - 15 481.4 908.0 113.4 540 8.9 5721 186.7 -

IL BC! 1.4 —66 - - 31 525.8 895.6 113.4 483 16.2 7158 2133 -

[a] The P, vD, and I, values of salts 2 to 7 were calculated using Cheetah 6.0 instead of Cheetah 5.0. [b] Density [gcm™’]. [c] Melting point [°C] (from
DSC measurement with b=10°Cmin~"). [d] Decomposition temperature [°C], DSC onsets from measurement with b=108°Cmin~"). [e] [ms].

[f] Heat of formation [k] mol~']. [g] Detonation pressure [GPa]. [h] Detonation velocity [ms™]. [i] Specific impulse measured in seconds (additional
information). [j] Impact sensitivity [J]] (BAM Fallhammer). [k] The Cheetah calculation for salt 1 failed. [I] nh =not hypergolic. [m] Hypergolic when
a second drop of fuel was dropped into N,O,. [n] 1-(2-Pentynyl)-3-methylimidazolium dicyanamide (ref. [3]). [0] 1-Methyl-4-amino-1,2,4-triazolium
dicyanamide (ref. [3]). [p] Calculated (ref. [5f]).
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