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Carbon Dioxide Proton-Detected Solid-State NMR Spectroscopy of Fibrillar and
Membrane Proteins
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A Stable Square-Planar High-Spin-d® Molecular Fe"O,
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A. Aebischer, J.-C. Biinzli, A. Hauser,* C. Piguet*
Molecular Near-Infrared to Visible Light Upconversion in a I. Piel, M. Steinmetz, K. Hirano, R. Fréhlich, S. Grimme,*
Trinuclear d—f-d Complex F. Glorius*

Highly Asymmetric NHC-Catalyzed Hydroacylation of
C. A. Naini, S. Franzka, S. Frost, M. Ulbricht, N. Hartmann* Unactivated Alkenes and Mechanistic Insights

Probing the Intrinsic Switching Kinetics of Ultrathin
Thermoresponsive Polymer Brushes
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Making introductions: A half-sandwich Ru
complex catalyzes the hydrosilylation of
pyridine derivatives to produce N-silyl-3-
hydropyridine through a 1,4-addition of
the Si—H group (see scheme). The rever-
sibility of the hydrosilylation was sug-
gested based on the experimental results.

Spin off: The synthesis of optically active
biaryl compounds using enantioselective
organocatalysis is highlighted. Foldamers
coupled with organocatalysis, specifically
hydrogen-bonding interactions (see
scheme; Boc =tert-butoxycarbonyl), can
be used to access compounds with a
stereogenic axis. New selective syntheses
of atropoisomers can be inspired by these
findings, thus enhancing the use of atro-
poisomeric compounds in synthesis and
catalysis.

Slippery spin states: When the metal

center in a transition-metal complex can
adopt multiple spin states, the reactivity
of the complex may be influenced. In such

Trust in experiments: As DFT calculations
suggest that the hydrogen bonding of
water molecules can stabilize a seven-
coordinate ruthenium—oxo complex to
exhibit a singlet spin state, experiments
have shown that the novel seven-coordi-

postage paid at Jamaica, NY 11431. US POST-
MASTER: send address changes to Angewandte
Chemie, Journal Customer Services, John
Wiley & Sons Inc., 350 Main St., Malden,

MA 02148-5020. Annual subscription price for
institutions: US$ 9442/8583 (valid for print and
electronic / print or electronic delivery); for
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cases, care must be taken that experi-
mental and computational evidence are
interpreted correctly.

nate pentaganol-bipyramidal ruthenium—
oxo complex has a singlet ground state.
Nevertheless, it displays the same reac-
tivity as an analogous triplet-state
complex.

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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NS A AT T AN Renewable Raw Materials

U. Biermann, U. Bornscheuer,
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L )

T H.).Schifer — 3854-3871
Polymers Platform chemicals Detergents Monomers Additives Building blocks

Oils and Fats as Renewable Raw Materials
More than just a greasy spoon: Qils and 10 years concerning their utilization as a  in Chemistry

fats are the most important renewable chemical feedstock. This progress in
feedstock of the chemical industry. Recent  organic synthesis, catalysis, and biotech-
and exciting advances in chemistry and nology using plant oils and their deriva-

biotechnology were made within the last  tives is highlighted.

Communications

Molecular Rotors

D. Ecija,* W. Auwdrter,*
S. Vijayaraghavan, K. Seufert, F. Bischoff,
K. Tashiro, J. V. Barth _____ 3872-3877

Assembly and Manipulation of Rotatable
Cerium Porphyrinato Sandwich

Stacked up: Use of scanning tunneling cerium triple-decker complexes, which are  Complexes on a Surface
microscopy allows manipulation of the obtained by a new synthetic route on a
upper porphyrin of tris(porphyrinato) smooth Ag(111) surface (see picture).

In Vivo Protein Labeling

T. Plass, S. Milles, C. Koehler, C. Schultz,*
E.A Lemke* _______ 3878-3881

Genetically Encoded Copper-Free Click
A bright click of life: Strained alkynes are  specifically in proteins allowing efficient Chemistry

genetically encoded into E. coli by use of  labeling with fluorogenic azide-bearing

an engineered pyrrolysine amber sup- dyes by means of a click reaction under

pressor tRNA/synthetase pair from Meth-  physiological conditions in vitro and

anosarcina mazei. As a result cyclooctynyl  in vivo (see scheme).

lysine derivatives were incorporated site-

o
T

Biosynthesis

R. Dehn, Y. Katsuyama, A. Weber, K. Gerth,
R. Jansen, H. Steinmetz, G. Héfle,

P
©1ansoldA3 7] macrolactonization R Mailler,* A. Kirschning* _ 3882-3887

elansolid A1 =<—

Molecular Basis of Elansolid
Total control: The key steps in the bio- thetic gene cluster, and through the syn-  Biosynthesis: Evidence for an
synthesis of elansolide Al, a new and thesis of model substrates. These steps Unprecedented Quinone Methide
structurally unique polyketide metabolite  include an unprecedented dehydration Initiated Intramolecular Diels—Alder
from the gliding bacterium Chitinophaga  reaction, an intramolecular Diels—Alder Cycloaddition/Macrolactonization
sancti, have been elucidated from feeding cycloaddition (IMDA), and an unusual
experiments, by analysis of the biosyn- macrolactonization.
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Support Interactions in Heterogeneous
Gas-Phase Catalysis
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T. Erhard, G. Ehrlich,

P. Metz* 3892-3894

A Total Synthesis of (+)-Codeine by
1,3-Dipolar Cycloaddition
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N. Hadei, G. T. Achonduh, C. Valente,
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Better be capped: Ligand-capped, colloi-
dally prepared Pt nanoparticles deposited
on nanostructured iron oxide catalyze CO
oxidation at unusually low temperatures
when compared to the action of identical
ligand-free Pt nanoparticles. The ligands
efficiently modify the interaction between
the metal and the iron oxide support and
cause a beneficial strong metal-support
interaction. As a result, the limitations
resulting from CO poisoning at low
temperatures can be overcome.

nitrone cycloaddition

allylic
transposition

codeine

Nitrone cycloaddition on a dearomatized
bicyclic phenol enabled the facile con-
struction of the correctly configured
phenanthrene skeleton of codeine. Fur-

Q

Pd + Alkyl*ZnBr

eyt

A pot to share: A C,,,—Cl bond can be
rendered “dormant” or “active” in the
Negishi alkyl-alkyl cross-coupling by a
simple solvent polarity “switch” (see
scheme). Adjustment from a 1:2 to a 2:1
solvent ratio of dimethylimidazolidi-

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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ther steps yielded allopseudocodeine in a
completely diastereoselective manner and
finally (£)-codeine by allylic transposition
through the hydrolysis of chlorocodides.

none:tetrahydrofuran enables orthogonal
alkyl-alkyl Negishi cross-coupling strat-
egies to be carried out on bifunctional
bromochloroalkanes in one pot at room
temperature.
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Non-activated alkyl electrophiles, includ-
ing alkyl iodides, bromides, tosylates,
mesylates, and even chlorides, underwent
copper-catalyzed cross-coupling with aryl
boron compounds and alkyl 9-BBN
reagents (see scheme; 9-BBN =9-

Metal-rich metallaboranes: An exo-
Fe(CO); moiety linked to a cubane core is
the most prominent feature of complexes
[(CP*M); (15-E);B,H (-H) {Fe (CO) .}
Fe(CO),] (M =Mo, E=S, Se; M=Ru,
E=CO; Cp* =n’-CsMe;), which are the
first heterobimetallic cubane-type clusters
with a boride unit (see structure).

box (7.5 mol%)
o Pd(tfa), (5 mol%)

R
>

X
1 :;?;1 p-benzoquinpne Me 0
= (1.5-2 equiv) ¥
2:X=NH CO, MeOH MeO O

Clever boxing: A cyclization—-carbonyla-
tion—cyclization—coupling reaction of
propargyl acetates 1 or amides 2 in the
presence of a palladium(Il)-bisoxazoline
(box) catalyst afforded symmetrical
ketones of types 3 and 4, respectively,

Angew. Chem. Int. Ed. 201, 50, 3821-3832

/
Aryl—B\

Alkyl—9-

Early metal gets the H: Under 1 atm of H,,
the vanadium complex 1 (PFTB = per-
fluoro-tert-butoxide) catalytically semihy-
drogenates alkynes to Z alkenes. Synthetic
and DFT studies, in combination with H,/
D, and NMR experiments, indicate that
H, is activated by 1,2-addition to 1. Upon
insertion of an alkyne into the V—H bond
of A, the product alkene and 1 are
generated by the 1,2-a-NH-elimination of
the alkenyl ligand.

OR cat. Cul

Lio®Bu AR

Aryl
OR

cat. Cul
LiOfBu

BBN Alkyl—Alkyl

borabicyclo[3.3.1]nonane). The reactions
proceed with practically useful reactivities
and thus complement palladium- and
nickel-catalyzed Suzuki—Miyaura coupling
reactions of alkyl halides.

Me
O (0] R’
e OMe — \”/
R0 R? N
/0 R o o~ Q0 R
R? R’ \N R?
3:59-85% 4:79-99%

containing two heterocyclic groups in
moderate to excellent yields (see scheme;
tfa =trifluoroacetate). Compounds 3 were
converted into ketones containing two
3(2H)-furanone rings.

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Asymmetric Catalysis

Y. Hayashi,* T. Itoh,
H. Ishikawa 3920-3924
Oxidative and Enantioselective Cross-
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Catalyzed by Diphenylprolinol Silyl Ether
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C. Appelt, H. Westenberg, F. Bertini,
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The features you need: The first total
synthesis of lycopodium alkaloid alope-
curidine has been achieved in 13 steps in
the longest linear sequence, and its
biomimetic conversion into sieboldine A
has been validated through a two-step

O Biomimetic
woH OXidation

alopecuridine

sieboldine A

oxidation. The synthesis features a semi-
pinacol rearrangement of a functionalized
medium-sized ring and an intramolecular
pinacol coupling mediated by Sml, (see
scheme; Boc=tert-butoxycarbonyl).

20 mol%
Ph enamine iminium salt
N Ph Ph Ph
H OTMms Mph wph N
g DDQ Y Orms ) orms ! 9
NaOAc
THF [ MeOH
Ar H Ar )

Synthetically important (3-substituted y-
nitro aldehydes have been synthesized
with excellent enantioselectivity by the
cross-coupling reaction of B-aryl substi-
tuted aldehydes or vy,8-unsaturated alde-

Catch it! Geminal phosphorus/alumi-
num-based frustrated Lewis pairs (FLPs)

are easily obtained by hydroalumination of

alkynylphosphines. These FLPs can acti-
vate terminal acetylenes by two compet-
itive pathways, which were analyzed by
DFT calculations, and they can bind
carbon dioxide reversibly. Therefore,
alongside polyfluorinated boranes, alanes
are also ideal Lewis acids for FLP
chemistry.

Soaking in water

A structural chameleon: A porous layered
carbon material (PLC) containing nano-
graphene domains was prepared by
graphitizing glucose within the nano-
scopic voids of an aminoclay template.
The size of the pores in the PLC was

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

centrifugation

e
)

Soaking in water
filtration

Oxidative C-C bond formation
high enantioselectivity

hydes and nitromethane using 2,3-
dichloro-5,6-dicyanoquinone (DDQ) and
diphenylprolinol silyl ether as an oxidant
and catalyst, respectively (see scheme;
TMS =trimethylsilyl).

~.§ —|

PLC

altered reversibly by a mesoscale order—
disorder transformation brought about by
an applied mechanical force (see picture).
This pore flexibility was exploited for the
size-selective separation of dye mole-
cules.
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An oxygenation pathway: The title trans-

formation involves a two-step process: a
selective oxygenation step to generate

MeOD R H
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hydrocarbon
intermediates
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C3H,
+0,

Well tuned: ZSM-5 with platinum nano-
particles preferably hydrogenates trans
fatty acids over cis isomers in model
triacylglycerols for geometric reasons. The
central fatty acid chain reacts faster,
pointing to pore mouth adsorption in a
tuning fork conformation (see picture).
This conformation induces stepwise
hydrogenation, resulting in fast removal
of the unstable central triene, while for-
mation of saturated chains is limited.

Angew. Chem. Int. Ed. 201, 50, 3821-3832

+ Ph
S0 ——————

P
NH, <
Ph” N Ph

aldehyde intermediates and a subsequent
condensation step to afford the imine
products (see scheme).

Pacman bites selectively! Stable
rhodium(I11)—N-heterocyclic carbene—hy-
dride complexes (Pacman-like catalysts)
are highly active and selective catalysts for
H/D exchange at the {3 position of aro-
matic a-olefins (see picture). The inter-
play between bulky N-heterocyclic carbene
and quinolinate ligands determines the
size of the steric window responsible for
this selectivity.

By land or by air: Ultrafast catalytic
processes for converting hydrocarbons at
short contact times are characterized by
extremely severe operating conditions. In
situ sampling and detailed modeling of
surface and gas-phase kinetics allowed
the elucidation of the complex interplay
between heterogeneous and homogenous
pyrolytic routes to H, and CO in the
catalytic partial oxidation (CPO) of C;Hs,.

Pt/ZSM-5, H,

",
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Two sides of the same coin: Syn and anti
1,4-diols have been synthesized through
the regio- and diastereoselective Cu'-cat-
alyzed boration of allylic epoxides (see
scheme; pin=pinacolato, TES =triethyl-

Looking for hidden symmetry: The first
asymmetric total synthesis of pentacyclic
compounds 1 and 2 has been accom-
plished starting from a cyclic meso-anhy-
dride. The absolute configuration of the
final products was set by an organocata-
lytic desymmetrization of the meso-anhy-
dride. The economic synthesis is protect-
ing-group-free and confirms the assigned
absolute configuration.

OH S
o N
OH N=N
R
(o]

H S
Lo Ot
OH N=N
R

OH
=P-CH,

S
NN
OH N=N
R

Semiconductor organic—inorganic nano-
composites were synthesized by a cata-
lyst-free click reaction of ethynyl-termi-
nated polythiophene) with azide-func-
tionalized CdSe nanorods. Such rationally

OR* 5 mol %
(o] [PA(CH,CN).)(BF,).
6 mol %
N-Bn  (S)xyl-Hg-binap
(CH,Cl),, RT
R? R?

A long-awaited asymmetric version of the
intramolecular hydroarylation of alkynes
to form fused ring systems has been
developed. A cationic palladium(l1)/(S)-
xyl-Hg-binap complex was used to catalyze
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silyl). In situ protection of the alcohol
allows isolation of syn and anti 1,4-silyl-
oxyboronates. Monoprotected 1,4-diols
can be prepared by a one-pot addition—
protection—oxidation sequence.
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atercannulation Enantioselective |

desymmetrization
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designed nanocomposites possess a well-
defined interface between polymer and
nanorods, thereby facilitating electronic
interaction.

I PAr,
o™

Bn (S)-xyl-Hg-binap
up to 97% yield (Ar = 3,5-Me,CHy)
up to 98% ee

an enantioselective hydroarylation of
alkynes at room temperature to furnish
axially chiral 4-aryl 2-quinolinone deriva-
tives in good yields with good enantiose-
lectivity (see scheme; Bn=benzyl).
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Elegant control: A DNA actuator based on
the most fundamental motif in DNA
nanotechnology, the double crossover tile,
has a linear sliding-gauge type of motion
among eleven different states (see pic-
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One for two: A zirconium compound
combined with a main-group alkaline
earth metal through an oxygen bridge has
been synthesized. A number of primary
and secondary aminoalkenes were suc-
cessfully converted into cyclic products
using this heterobimetallic complex as
catalyst. The calcium center activates
primary aminoalkenes, and the zirconium
center activates secondary aminoalkenes.

Stairway to heaven: An Mn,Nb coordina-
tion framework shows huge switching of
the magnetic ordering temperature in two
well-defined steps, finally reaching 100 K
in its anhydrous form. The switching,
controlled by removal/uptake of guest
molecules, is related to an intraskeletal
molecular rearrangement involving rever-
sible formation/breaking of molecular
bridges and translocation of an organic
ligand on dehydration (see picture;
VAC=vacuum).

Putting the N in nanotube: Carbon nano-
tubes (CNTs) catalyze the aerobic oxida-
tion of cyclohexane into cyclohexanol,
cyclohexanone, and adipic acid with
excellent activity and controllable selec-
tivity. The catalytic activity is further
enhanced by nitrogen dopants in the
nanotube (see diagram; AC=activated
carbon, MWCNT = multiwalled CNT,
N-CNT = nitrogen-doped CNT).

SO S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
. l'r--
¥

ture). The actuator has the ability to fine-
tune the distances between attached
components (resolution of less than

1 nm) for both physical studies and
chemical control.
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From the ground up: Chemical synthesis
provided direct access to a catalytically
active membrane-embedded kinase with
three transmembrane domains (TMs).
Three key segments formed from the
individual amino acids (represented by
red and gray balls) by solid-phase peptide
synthesis were connected by native
chemical ligation (NCL; see picture); the
synthetic protein underwent spontaneous
folding in detergent micelles. ATP=ade-
nosine 5'-triphosphate.

Conventional Protocol Solvent PRE Scoring Solvent PRE Refinement

@

The solvent helps out: Conventional pro-
tocols for structural analysis of protein
complexes often fail if only sparse exper-
imental data are available. NMR-spec-
troscopy-derived solvent paramagnetic
relaxation enhancements (PREs) from a

(=)-englerin A

‘ Crystallization
e

soluble spin label (picture) significantly
improve the structural quality of a 150 kDa
protein complex. This general protocol is
an efficient approach for structural anal-
ysis of large protein complexes in solu-
tion.

The large-scale synthesis of englerin A
(see scheme) and subsequent structure-
activity relationship studies have led to
the discovery of highly potent analogues.
TBS =tert-butyldimethylsilyl.

Pocket formed by

%W Identify potential
‘) two-pocket binders
C

crystal-packing interaction

o

Picking the pocket: Crystal-packing inter-
actions are present in every macromolec-
ular structure solved with X-ray methods;
however, they have not been extensively
used to gain insight into molecular rec-
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ognition. A novel approach is described to
utilize these packing interactions for the
discovery of a flexible binding site and
ligands recognized by it (see picture).
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Structurally similar, magnetically diverse:
The exchange and Zeeman parameters of
two dimetallic, six-coordinate cobalt(l1)
compounds—i.e., with orbitally degener-
ate metal ions—have been determined by
a combination of high-resolution EPR and
INS spectroscopies, together with ab intio
calculations. It is suggested that the
correlation between the local crystal field
about the Co'" centers and the super-
exchange pathway controls the magnetic
interaction.

A porous gel exhibiting angle-independent
structural color was obtained by a facile
self-assembly approach. The porous
swollen gel changes color reversibly in
response to changes in solvent composi-

Supporting information is available
on www.angewandte.org
(see article for access details).
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tion and temperature as a result of
changes in the wavelength dispersions of
the refractive indices of the gel portion
and the solvent portion in the pores.

Designer SMM: An Er'"-based single-
molecule magnet (SMM) was synthesized
by designing the ligand-field anisotropy
around an Er'"' jon in an equatorial
arrangement of donors using a rigid and
planar macrocyclic Schiff base ligand
including three Zn" ions. The resulting
Er''Zn"; complex (see picture; C gray, O
red, N blue) behaves as a SMM with an
energy barrier of 24.6(9) K for flipping of
the molecular magnetic moment.

(see article for access details).
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Q@ A video clip is available as Supporting d‘ This article is available
Information on www.angewandte.org online free of charge

(Open Access)
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