The unconventional terpene synthase ... Angdandic

vincristine

. iridoid synthase (IRIS) produces nepetalactol, a precursor for drugs such as
vincristine. In their Communication on page 15478 ff., E. Oldfield, R.-T. Guo, and
co-workers present the structures of IRIS from Cantharanthus roseus in complex
with NADP and the substrate 10-oxogeranial. The structures show how nepetalactol
and the byproduct oxo-citronellal are formed and provide insight into the
biosynthesis of iridoids and cardiac glycosides.

Angle-Independent Structural Color

In their Communication on page 15368 ff., Y.
Takeoka et al. report on thermally tunable hydro-
gels displaying angle-independent structural colors
that were prepared from colloidal amorphous array
templates and carbon black.

NMR Spectroscopy
W. H. Casey et al. report in their Communication
on page 15444 ff. how a ruby sphere coupled to a
fiber-optic cable allows pressure estimates in a
new NMR probe design.

Polyoxometalates

M. Ibrahim, A. K. Powell et al. present on pa-
ge 15574 ff. the POM system with the largest
number of 4f ions reported to date. It contains 30
Dy", 8 Co", and 108 WV! metal centers and exhibits
single-molecule magnet behavior.
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Spotlight on Angewandte's Sister Journals 15322-15325

. In the future | see myself causing university administrators  William H. Casey —_ 15326
to weep in frustration.

The biggest challenge facing scientists is our smothering

and reflexive elitism ...“

This and more about William H. Casey can be found on

page 15326.

Société Chimique de
France Prizes 2015 15327

S. Cosnier D. Lincot W. B. Motherwell M. Préto K. Grela
Lanthanides and Actinides in Molecular Richard A. Layfield, Muralee Murugesu reviewed by A. Powell* 15328
Magnetism
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T. Carell* 15330-15333

DNA Repair

DNA is constantly damaged by various
endogenous and exogenous events.
Repair systems constantly scan the
genome for DNA lesions and replace
damaged and mismatched bases, which
finally enables the complex DNA double
strand to store genetic information. This
year's Nobel Prize in Chemistry was
awarded to pioneers in this field,

T. Lindahl, P. Modrich, and A. Sancar.

Minireviews

Nanostructures

V. L. Deringer,
R. Dronskowski*

15334-15340

From Atomistic Surface Chemistry to
Nanocrystals of Functional Chalcogenides

Nanocrystals, made to measure? Skillful
links between theory and experiments
promise new insight into the chemistry of
nanoscale materials. This Minireview
describes how such bridges can be built
for group IV chalcogenides, from free
surfaces to nanocrystals, and with the
long-term goal of enabling rational syn-
thesis planning.

Reviews

Polymer Phase Diagrams

A. Halperin,* M. Kroger,*

F. M. Winnik* 15342-15367

@ Poly(N-isopropylacrylamide) Phase
Diagrams: Fifty Years of Research

During the past 50 years, PNIPAM
became the leading member of the grow-
ing families of thermoresponsive poly-
mers and of stimuli-responsive polymers
in general. Its thermal response is unan-
imously attributed to its phase behavior.
Yet, in spite of 50 years of research,

a coherent quantitative picture remains
elusive. This Review aims to alert to open
questions in this field.
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Colored hydrogels: Thermally tunable
hydrogels displaying angle-independent
structural colors were prepared using
colloidal amorphous array templates and
a small amount of carbon black (see
picture). The brightly colored hydrogels
rapidly and reversibly changed hues that
varied widely depending on the water
temperature.
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Communications

Soft Matter @

Y. Ohtsuka, T. Seki,
Y. Takeoka* 15368 —15373
Thermally Tunable Hydrogels Displaying
Angle-Independent Structural Colors

@

x

Frontispiece ﬁ

Protein dynamics: To investigate the
influence of different intermolecular
interactions on the protein dynamics
extensive widespread site-specific

3N relaxation measurements were com-
pared for a protein GB1 in a crystal and in
an antibody complex with a molecular
weight of more than 300 kDa (see pic-
ture). The proposed approach allows to
directly access dynamics of a protein in
large protein complexes.

Solid-State NMR Spectroscopy @

J. M. Lamley, C. Oster, R. A. Stevens,

J. R. Lewandowski* ______ 15374-15378
Intermolecular Interactions and Protein @
Dynamics by Solid-State NMR

Spectroscopy

The first methyl-bridged cationic digold
complex, [ (°PP2ArMe,P)Au (u-CH;)-
Au(PMe,ArPPP) [+ (ArPPP2 = CoH,-2,6-
(CeH3-2,6-iPr,),), is stabilized by a bulky
terphenylphosphine ligand. The aurophilic

interaction in this complex is comparable
to that in {Au,(u-H)}* species and stron-
ger than in the vinyl- and acetylide-bridged
analogues (see scheme).

Digold Complexes

M. F. Espada, ). Campos,*
J. Lépez-Serrano, M. L. Poveda,
E. Carmona* 15379-15384

Methyl-, Ethenyl-, and Ethynyl-Bridged
Cationic Digold Complexes Stabilized by
Coordination to a Bulky
Terphenylphosphine Ligand

cat. Pd'
w, e
2 [O]
() :
30 examples
up to 97% yield

Link up: The title reaction has been
developed for building a seven-membered
N-heterocyclic architecture containing

a biaryl linkage. This method is applicable
to a wide range of unprotected o-arylani-
lines and internal alkynes, and results in

the chemoselective preparation of imine-
containing dibenzo[b,d]azepines in high
yields with excellent diastereoselectivity
with regard to the two types of stereogenic
elements.

C—H Activation

Z. Zuo, J. Liu, ). Nan, L. Fan, W. Sun,
Y. Wang, X. Luan* 15385-15389

@

Highly Stereoselective Synthesis of Imine-
Containing Dibenzo[b,d]azepines by

a Palladium (I1)-Catalyzed [5+2] Oxidative
Annulation of o-Arylanilines with Alkynes
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@ Metal-Air Batteries

Y. Xu, Y. Zhang, Z. Guo, J. Ren, Y. Wang,*
H. Peng* 15390-15394
@ Flexible, Stretchable, and Rechargeable
Fiber-Shaped Zinc—Air Battery Based on
Cross-Stacked Carbon Nanotube Sheets

Fiber-shaped zinc-air batteries were real-
ized with excellent electrochemical prop-
erties by designing aligned and cross-
stacked carbon nanotube sheets (see

picture). The batteries were flexible and
stretchable, which is particularly promis-
ing for powering portable and wearable
electronic devices.

@ Hydrogen Evolution

F.X. Ma, H. B. Wu, B. Y. Xia, C. Y. Xu,
X. W. Lou* 15395-15399

Hierarchical 3-Mo,C Nanotubes
Organized by Ultrathin Nanosheets as
a Highly Efficient Electrocatalyst for
Hydrogen Production

From the same sheet: Hierarchical
B-Mo,C nanotubes constructed of ultra-
thin nanosheets are designed and syn-
thesized. Benefitting from ultra-small pri-
mary nanocrystallites, a large exposed
surface, fast charge transfer, and unique
tubular structure, the as-prepared hier-
archical $-Mo,C nanotubes exhibit excel-
lent electrocatalytic performance for the
hydrogen evolution reaction.

Heterocycle Synthesis

Y. Yang, X. Wang, Y. Li,
B. Zhou* 15400- 15404
A [441] Cyclative Capture Approach to
3H-Indole-N-oxides at Room Temperature
by Rhodium(lll)-Catalyzed C—H
Activation

OH N2
N R g2
-
TR2 PivOH
R RT

N-hydroxyindolines

A flurry diazo of activity: Reported herein
is the first rhodium(lll)-catalyzed [4+1]
C—H oxidative cyclization of nitrones with
diazo compounds to access 3H-indole-N-
oxides. More significantly, this reaction

-0,

OH
N

Ly
R1
N-hydroxyindoles

Z

N+
(:E[R decarbonylation
_—
Rt R?

one-pot

procedure
3H-indole-N-oxides
proceeds at room temperature and has
been extended to the synthesis of N-
hydroxyindoles and N-hydroxyindolines.
Piv = pivaloyl.

Biomolecular Recognition

S. Tommasone, C. Talotta, C. Gaeta,*
L. Margarucci, M. C. Monti,

A. Casapullo,* B. Macchi, S. P. Prete,
A. Ladeira De Araujo,
P. Neri* 15405 -15409
Biomolecular Fishing for Calixarene
Partners by a Chemoproteomic Approach

Catch a match: The best biomolecular
partner for a given calixarene host can be
found by fishing in a crude Hela cellular
extract. In particular, a simply designed
p-acetamidocalix[4]arene was able to spe-
cifically fish out protein disulfide isomer-
ase (PDI). Independent studies confirmed
its considerable affinity for PDI (K, =

11 um), the inhibition of PDI chaperone
activity, and cytotoxic activity against two
cancer cell lines.

15308 www.angewandte.org
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staple linker diazidopeptide library
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I in situ staple and screen I

8888888 biological
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[ooooooo assays
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stapled cell-active inhibitors

More strain, more gain: A strained cyclo-
dialkyne was used to staple diazidopep-
tides directly in the medium of a cell
culture assay. This in situ approach is
simple to conduct and enables combined
stapling and screening for cell-active
stapled peptides in a parallel, high-
throughput format. The method was
applied to the p53/MDM2 interaction as
proof of principle, and a new inhibitor was
identified and its crystal structure with
MDM2 obtained.
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Peptide Stapling

Y. H. Lau, Y. Wu, M. Rossmann, B. X. Tan,
P. de Andrade, Y. S. Tan, C. Verma,

G. J. McKenzie, A. R. Venkitaraman,

M. Hyvénen,
D. R. Spring* 15410-15413
Double Strain-Promoted Macrocyclization
for the Rapid Selection of Cell-Active

Stapled Peptides

R? - CF3 NHR!

chiral NHC 3

RINH, + 0, — 3
2 FSCJ\/N o RZ)\/

R' = alkyl
noncovalent catalysis

No longer left out in the cold: A chiral N-
heterocyclic carbene (NHC) promoted the
title highly enantioselective aza-Michael
reaction of aliphatic amines, which were
incompatible with previously developed
catalytic systems owing to their basicity.

Y/

i F@

| A\

| O, 'N- "5\]02 T—T

i EIRUN .
NO, R H,\;N 5 stacking

Mer,

HOMO:-raising activation of the amine
nucleophile enabled the preparation of
chiral trifluoromethylated 1,2-diamines in
high yield (up to 99%) with up to 98 % ee
(see scheme).

F3C

Asymmetric Conjugate Addition

L. Wang, J. Chen,

Y. Huang* 15414-15418

i
!

Highly Enantioselective Aza-Michael
Reaction between Alkyl Amines and
B-Trifluoromethyl 3-Aryl Nitroolefins

W\/\‘

e RN

Original shape

A smart supercapacitor: A shape-memory
supercapacitor was developed by winding
carbon nanotube sheets on a shape-

memory polyurethane substrate (see pic-

o aTAVAN

ture). Its electrochemical performances
are well maintained during deformation,
at the deformed state and after the
recovery.

Energy Storage @

J. Deng, Y. Zhang, Y. Zhao, P. Chen,
X. Cheng, H. Peng* ____ 15419-15423

i)

i,

A Shape-Memory Supercapacitor Fiber
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Blinking Suppression

20 30
Time (s)

Don't blink: The luminescence of CsPbBr,
perovskite nanocrystals (NCs) is more
suitable for high-definition display appli-
cations than the traditional CdSe-based
colloidal quantum dots. Colloidal disper-
sions, single-NCs, and thin films of
CsPbBr; NCs all exhibit nearly ideal pho-
toluminescence (PL) quantum yield (QY),
narrow spectral width, negligible influence
of FRET and self-absorption, temperature-
independent chromaticity, and suppres-
sion of blinking off time.

Photoluminescence @

A. Swarnkar, R. Chulliyil, V. K. Ravi,
M. Irfanullah, A. Chowdhury,
A. Nag* 15424 -15428

Colloidal CsPbBr; Perovskite
Nanocrystals: Luminescence beyond
Traditional Quantum Dots

]
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Enzyme Inhibitors

M. Bergeron-Brlek, ). Goodwin-Tindall,
N. Cekic, C. Roth, W. F. Zandberg,

X. Shan, V. Varghese, S. Chan, G. ). Davies,
D. ). Vocadlo,*
R. Britton* 15429-15433
A Convenient Approach to Stereoisomeric
Iminocyclitols: Generation of Potent
Brain-Permeable OGA Inhibitors

&
)

On the brain: An epimerization strategy
provides direct access to a range of
stereoisomeric iminocyclitol inhibitors of
O-GlcNAcase (OGA), the enzyme
responsible for catalyzing removal of
O-GlcNAc from nucleocytoplasmic pro-
teins. Binding of these inhibitors to a bac-
terial homologue of OGA was obtained,
and it was shown that they permeate in
rodent brains.

HO, OH

o
MeHNJ\““‘L—NX/OH

R
six-step synthesis

D344 e
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In Vivo Imaging

M. X. Yu, J. B. Liu, X. H. Ning,
J. Zheng* 1543415438

High-contrast Noninvasive Imaging of
Kidney Clearance Kinetics Enabled by
Renal Clearable Nanofluorophores

S5min 60 min

1 min

Bright field Pre

Invasive

Noninvasive

Kidney imaging with gold nanoparticles:
Enabled by renal clearable NIR-emitting
gold nanoparticles, kidney clearance
kinetics can now be noninvasively moni-
tored at high contrast with in vivo fluo-
rescence techniques.

Hybrid Catalysts

H. Shimakoshi,*
Y. Hisaeda* 15439-15443
Oxygen-Controlled Catalysis by Vitamin
B,,-TiO,: Formation of Esters and Amides
from Trichlorinated Organic Compounds
by Photoirradiation

&
)

0? EocH3

Ester

H
O?EN\/\

Amide

N, vs. O,

An oxygen switch in catalysis with

a cobalamin derivative (B,,)-TiO, hybrid
catalyst for the dechlorination of tri-
chlorinated organic compounds has been
developed. Immobilized B, transformed
trichlorinated organic compounds into
esters and amides by UV light irradiation
under mild conditions (in air at room
temperature), while dichlorostilbene was
formed in a nitrogen atmosphere from
benzotrichloride.

@ Geochemistry

G. Ochoa, C. D. Pilgrim, M. N. Martin,

C. A. Colla, P. Klavins, M. P. Augustine,

W. H. Casey* 15444 -15447
2H and ™ La NMR Spectroscopy in
Aqueous Solutions at Geochemical
Pressures

9

)

Inside Back Cover

A ruby sphere coupled to a fiber-optic
cable allows pressure estimates in a new
NMR probe design (see picture). Experi-
ments can be conducted in aqueous
solutions at pressures corresponding to
those at the base of the Earth’s continen-
tal crust.

15310 www.angewandte.org
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Molecular Switches

J. A. Christie, R. P. Forrest, S. A. Corcelli,
N. A. Wasio, R. C. Quardokus, R. Brown,
"Null" S. A. Kandel, Y. Lu, C. S. Lent,

K. W. Henderson* 15448 — 15451

Zwitterionic molecular switches: A neutral  lations, indicate a bridge-mediated charge

mixed-valence compound has been syn-  transfer that allows for an all-neutral null  Synthesis of a Neutral Mixed-Valence (am)
thesized and characterized. Spectroscopic  state vital to QCA molecular switch Diferrocenyl Carborane for Molecular
data, in conjunction with TD-DFT calcu- applications. Quantum-Dot Cellular Automata

Applications

Let’s have a look: Despite their eminent eI LI LRI ][ C2

importance in catalysis, there was until

now no X-ray structure of a dirhodium C. Werlé, R. Goddard,

tetracarboxylate carbene complex that A. Furstners ________ 15452-15456
features the prototypical reactivity of these

carbenes. This gap is now closed (see The First Crystal Structure of a Reactive (am)
picture). Moreover, such species were Dirhodium Carbene Complex and

found amenable to transmetalation with  a Versatile Method for the Preparation of
Au', thus opening a practical new route to  Gold Carbenes by Rhodium-to-Gold
systematic investigations into gold Transmetalation

carbenes.

All in a spin: Antiferromagnetic crystalline e ' ' i
solids with a kagome network of S="/, £ ¢

jons are desired as realizations of two- g 0.10 '; : L. Clark, F. H. Aidoudi, C. Black,
dimensional quantum spin liquids. Until 2 s K.S. A. Arachchige, A. M. Z. Slawin,
recently, the few examples of these mate- 0051 . R. E. Morris,

rials were all based on Cu?* ions. Now, the P. Lightfoot* 15457 -15461
ionothermal synthesis, structure, and 0.00 L ) : »

magnetic properties of a family of inor- 0 100 200 300 Extending the Family of V4 S="/, ()
ganic—organic hybrid solids that contain () Kagome Antiferromagnets
antiferromagnetic kagome layers of S="/,

V4 jons is presented.

Chiral water lily: Chiral non-symmetrical TeA@ Chiral Complexes

bispyridyl ligands coordinate with tetra- RP1

valent Pd" into large symmetrical enan- Qe Qe a O. Juréek,* P. Bonakdarzadeh,

tiomerically pure complex Pd;L¢ with 60 T &0 Tz E. Kalenius,* ). M. Linnanto, M. Groessl|,
chiral centers in its structure. Chloride can R. Knochenmuss, |. A. lhalainen,

convert this molecule into smaller @°‘>\gﬂ'/ K. Rissanen* ___ 15462 —15467

Pd;L;Clg, and this process can be easily
reversed by addition of silver cations. Superchiral Pd;L¢ Coordination Complex ()
and Its Reversible Structural Conversion

into Pd;L;Cl; Metallocycles
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Layered Structures

M. B. Alemayehu,* M. Falmbigl, K. Ta,
J. Ditto, D. L. Medlin,
D. C. Johnson* 15468 —15472
Designed Synthesis of van der Waals
Heterostructures: The Power of Kinetic
Control

Energy

\\(}eSe, +VSe,

VSe,(m)-GeSe,(n)

Reaction Pathway

Layered cake: The modulated elemental-
reactant technique provides a unique
route to the targeted synthesis of new van
der Waals heterostructures. VSe, and
GeSe, were selected as 2D building blocks
to inhibit cation intermixing. The kinetic
control offered by this approach enabled
heterostructures with varying stacking
sequences to be prepared.

G. Tai,* T. S. Hu, Y. G. Zhou, X. F. Wang,
J. Z. Kong, T. Zeng, Y. C. You,
Q. Wang 15473 -15477

Synthesis of Atomically Thin Boron Films
on Copper Foils

Inside Cover

P8\ @

Atomically thin two-dimensional y-boron
films were synthesized on copper foils by
a scalable chemical vapor deposition
method. The experimentally obtained
optical band gap of around 2.25 eV is
close to that determined by first-principles
calculations (2.07 eV). The strong photo-
luminescence of the material suggests
that the monolayer is a direct band gap
semiconductor.

)

"'(: P>
SO\ L

Biosynthesis

Y. Hu, W. Liu, S. R. Malwal, Y. Zheng,

X. Feng, T.-P. Ko, C.-C. Chen, Z. Xu, M. Liu,
X. Han, J. Gao, E. Oldfield,*

R.-T. Guo* 15478 -15482

C@ Structures of Iridoid Synthase from
Cantharanthus roseus with Bound NADY,
NADPH, or NAD*/10-Oxogeranial:
Reaction Mechanisms

,‘*
\

Front Cover

You spin me round: X-ray structures of
iridoid synthase show binding of a transoid
substrate, which serves as a model for the
catalytic mechanism of progesterone
reductase. Formation of the iridoid prod-
uct requires rotation about C1-C2 to form
the cisoid isomer, and rotation about C4—
C5 to enable cyclization and lactol pro-
duction.

Zeolite Nanocages

Y. Ban, Z. Li, Y. Li,* Y. Peng, H. Jin, W. Jiao,
A. Guo, P. Wang, Q. Yang,* C. Zhong,
W. Yang* 15483 - 15487

Confinement of lonic Liquids in
Nanocages: Tailoring the Molecular
Sieving Properties of ZIF-8 for Membrane-
Based CO, Capture

2008 Robeson's Upper bound
7 Commercial IL@ZIF-8-PSF
Polymers
> o
Z ¢ %
O
<@ °
0]
@9 o/ Polysulfone(P¥
(:5 membranes
S ]
o
T T T T T T

CO, Permeability ———

Filling the cavity: A room temperature
ionic liquid (IL) was incorporated into ZIF-
8 nanocages by ionothermal synthesis,
reducing the effective cage size of ZIF-8
and enabling molecular sieving of CO,
over bulky N, and CH,.

www.angewandte.org
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Trapping an elusive 8-Keggin isomer: A
simple one-pot reaction led to the isola-
tion and characterization of the first
polyanionic d-Keggin isomer, [H,W,Vs-
(VO,)Os; (CeH1sNO,) . The cluster
showed interesting cation-modulated
photochromism, and the coordination of
the C¢H,3NO; ligands as tripods contrib-
utes to the stabilization and photochro-
mic properties of the elusive isomer.
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Polyoxometalates

H. Sartzi, H. N. Miras, L. Vila-Nadal,
D.-L. Long, L. Cronin* _ 15488 -15492

Trapping the & Isomer of the ()
Polyoxometalate-Based Keggin Cluster
with a Tripodal Ligand

OSiMes
0 RA- D Ph
L Ay
=
H

Getting around: The ortho-amidation of
aroylsilanes with sulfonyl azides in the
presence of an iridium catalyst occurs in
a highly efficient manner with broad
tolerance to substituents on all the reac-

C—H Functionalization

J
\ 7
(@)
%}
F

P. Becker, R. Pirwerdjan,

SOR" - C. Bolm 15493 - 15496
>R R = Ph
Ph o
Z N Z N Acylsilanes in Iridium-Catalyzed Directed
SO,R" SO,R" Amidation Reactions and Formation of

Heterocycles via Siloxycarbenes
tion partners. After N-functionalization,
the products can undergo photochemi-
cally or thermally induced cyclization
reactions to give N-heterocyclic com-
pounds in high yields.

Asymmetric Synthesis

1st
cyclization ' W0
o /@\ S O o o N. Yoneda, Y. Fukata, K. Asano,*
RJ\/A\/\H’/\/\})H CF3 NJ\N y RJ\\“‘ S. Matsubara* 15497 —15500
. .0 H N =Me2 up to 99% yield
2nd ) 8.6:1dr Asymmetric Synthesis of Spiroketals with ()
cyclization ‘ 97% ee Aminothiourea Catalysts

Around and around: A catalytic asym-
metric synthesis of spiroketals through an
intramolecular hemiacetalization/oxy-
Michael addition cascade with a bifunc-
tional aminothiourea catalyst was devel-
oped. This method offers facile access to

spiroketal frameworks bearing an alkyl
group at the 2-position. Optically active
(25,55)-chalcogran, a pheromone from
the six-spined spruce bark beetle, and

a derivative were readily synthesized from
the bicyclic reaction product.

e \-I-
Dry reforming of ethane using CO, as

oxidant over Pt- and Mo,C-based catalysts
is reported. The two pathways of the

mEm T

Heterogeneous Catalysis

M. D. Porosoff, M. N. Z. Myint, S. Kattel,
Z. Xie, E. Gomez, P. Liu,
J. G. Chen*

0
9”

reaction (see picture) were controlled by
the choice of catalyst.

15501 -15505

Identifying Different Types of Catalysts for (&)
CO, Reduction by Ethane through Dry
Reforming and Oxidative

Dehydrogenation
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Cyclization Reactions

P. Alonso, P. Pardo, A. Galvén,
F. ). Fafands,*
F. Rodriguez* 15506 -15510
Synthesis of Cyclic Alkenyl Triflates by

a Cationic Cyclization Reaction and its
Application in Biomimetic
Polycyclizations and Synthesis of
Terpenes

Cyclic alkenyl triflates are easily available
through a new reaction based on a cat-
ionic cyclization process. Extension of the
method to biomimetic polycyclization
reactions allows the selective synthesis of
interesting polycyclic core skeletons,
including the terpenes austrodoral and
pallescensin A.

Me
Yeg-cHo
o )
50()/:/;'\ljr:t”eyfld £ austrodoral
P Me" yb!

i

Me] | TIOH Me oTi| " regioselective
| (1 equiv) * scalable
Ve — o * metal free
~\ |
s Me" yé

40% overall yield

Meo \
pallescensin A

over 4 steps

Me" MeH
, 0
_ . . B oot + (R)-SITCP (20 mol %) ‘ -
S. Takizawa, K. Kishi, Y. Yoshida, S. Mader, Y7 2 CHClyftoluene (1), 0°C
F. A. Arteaga, S. Lee, M. Hoshino, R2”S0H up to 96% ee \//4002‘?1 Q
M. Rueping, M. Fujita, (R)-SITCP

H. Sasai* 15511-15515
Phosphine-Catalyzed 3,y-Umpolung
Domino Reaction of Allenic Esters: Facile
Synthesis of Tetrahydrobenzofuranones
Bearing a Chiral Tetrasubstituted
Stereogenic Carbon Center

Domino effect: An enantio-, diastereo-,
regio-, and chemoselective phosphine-
catalyzed f3,y-umpolung domino reaction
of allenic esters with dienones has been
developed for the first time. The designed

sequence involving oxy-Michael and
Rauhut—Currier reactions produced highly
functionalized tetrahydrobenzofuranones
bearing a chiral tetrasubstituted stereo-
genic center in up to 96 % ee.

Asymmetric Catalysis

A. Bongers, P. ). Moon,

A. M. Beauchemin* 15516-15519

Kinetic Resolution of Azomethine Imines
by Brgnsted Acid Catalyzed
Enantioselective Reduction

(0]
- (R)-TRIP
RS ON R'  (2-10 mol%)
—_—
\:‘ R2 Hantzsch ester
s=13-43
syn-(+)-1

Resolution by reduction: In the first
enantioselective reduction of azomethine
imines, the Bronsted acid (R)-TRIP cata-
lyzes the kinetic resolution (s=13-43) of
complex azomethine imines derived from
intermolecular alkene aminocarbonyla-

(€]
R3 @E:g"'w RsHHE:ﬁ‘W
Y A + Y
R4

1
72 to >99% ee

O O

R? Rt R?

2
66 to 98% ee

tion. Both the pyrazolidinone products (2)
and recovered azomethine imines (1) are
enantioenriched sources of complex
hydrazines and [-amino carbonyl
compounds.

Olefin Polymerization

M. Chen, B. Yang,
C. Chen* 15520-15524
Redox-Controlled Olefin

(Co) Polymerization Catalyzed by
Ferrocene-Bridged Phosphine-Sulfonate
Palladium Complexes

Z /
P‘Pd‘DMSO
Z + 2 CoMe —]| @\ -0 AgOTf
2 Al S e ——t
Cp,Co

A5

R = Ph, 0-MeOCg¢Hy, Cy

R/ @ Polyethylene
I
R>p-Pd~pmso
(o] ©
8§77 [OTf]~ —> E-MA copolymer
Fell. Oz
@ NB oligomer

From one to another: Interconversion
between the neutral and oxidized forms of
a series of Pd complexes with ferrocene-
bridged phosphine sulfonate ligands was
demonstrated. The neutral and oxidized

Pd catalysts had dramatically different
activities in ethylene polymerization, eth-
ylene/methyl acrylate (E-MA) copolymer-
ization, and norbornene (NB) oligomeri-
zation.
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ketenimine gold keteniminium Cyclization Reactions
(R Y
N,
Z @ N. H. V. Adcock, E. Chatzopoulou,
< @ I H . TN o e P. W. Davies* 1552515529
10 examples 22 examples 0\)
(up to 92%) R ‘/ (up to >95%) . . . )
= . Divergent C—H Insertion—Cyclization ;Cl
divergent competing pathways [Au] = [Au(picolinate)Cly] Cascades of N Allyl Ynamides
CH CH CHanges: Divergent cycloisome-  revealed competing processes involving
rization reactions of N-allyl ynamides with  C—H insertion upon activation of the
simple catalysts provided access to com-  ynamides as gold—keteniminium or kete-
plex and densely functionalized poly- nimine intermediates (see scheme; HT =
cycles. Structure—reactivity studies hydrogen transfer).
Natural Products Synthesis
(¢} ?Me OM MeO. OMe
HO,C O/ e Q OUOMe A. M. Haydl, B. Breit* __ 15530-15534
o o,
OMe MeO 6Me O (@) “OMe ‘ 4 4 ‘ D
dimerization Atom-Economical Dimerization Strategy L
2stepS_ javosolideA by the Rhodium-Catalyzed Addition of

Better late than early: The natural product
clavosolide A features a C,-symmetric
core. A rhodium-catalyzed dimerization
reaction involving the regio- and diaste-
reoselective addition of carboxylic acids to
allenes (see scheme) provided rapid

access to this complex structure in only
eight steps from penta-3,4-dienal and

a readily accessible chiral crotyl-transfer
reagent. The method is broadly applicable
and suited to late-stage diversification.

Carboxylic Acids to Allenes: Protecting-
Group-Free Synthesis of Clavosolide A
and Late-Stage Modification

Me
o]
R! O\;:I,,OEt o

| ~OFEt , Rl_O.i_OEt

Me R PC
‘—[Rh] \[ OFEt
R2 H
R2 = EWG

P points the way: A direct C—H function-
alization of enol phosphates was devel-
oped. The method is applicable to a vari-
ety of coupling partners, including acti-
vated alkenes, alkynes, and allenes, and it
leads to the formation of alkenylated and

0 || OEt R _O. n OEt
Gl t@ (CD
R2 = CO,R R2=COR

hydroalkenylated enol phosphates
through the action of the phosphate
directing group. The utility of the coupling
products are demonstrated by further
transformations into synthetically useful
building blocks.

Cross-Coupling

X.-H. Hu, X.-F. Yang,
T.-P. Loh* 15535-15539
Selective Alkenylation and (im)
Hydroalkenylation of Enol Phosphates

through Direct C—H Functionalization

R"

% indole
z T \ * derivative
X, x| =2
N-"T=X
R

Activation of aza-o-QM
with chiral Brgnsted acid

Two protocols have been developed for
the regiodivergent, asymmetric Brgnsted
acid catalyzed addition of indoles to in
situ generated aza-ortho-quinone
methides. Furthermore, a new addition

communesin core

spiroindoline core

spirocyclization sequence leads, depend-
ing on the indole derivative, to commu-
nesin and spiroindoline cores with qua-
ternary stereocenters.

Asymmetric Synthesis

H.-H. Liao, A. Chatupheeraphat,
C.-C. Hsiao, |. Atodiresei,
M. Rueping* 15540-15544
Asymmetric Bronsted Acid Catalyzed ()
Synthesis of Triarylmethanes—

Construction of Communesin and
Spiroindoline Scaffolds
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Photomediated Synthesis

B. Sahoo, M. N. Hopkinson,
F. Glorius* 15545-15549

i)

i,

External-Photocatalyst-Free Visible-Light-
Mediated Synthesis of Indolizines

Br

+ Mild reaction conditions
+ No external photocatalyst required

+ Products play a role in their own formation

R2

and can facilitate other photoredox reactions

Take it away! A visible-light-mediated
synthetic route towards valuable polycyc-
lic indolizine structures has been devel-

oped. This method, which proceeds under

mild conditions, does not require an
external photocatalyst (see scheme,

EWG = electron-withdrawing group).
Mechanistic studies indicate that the
indolizine products themselves may be in
some way involved in mediating and
accelerating their own formation.

Azide Complexes

R. Haiges,* ). Skotnitzki, Z. Fang,
D. A. Dixon, K. O. Christe 15550-15555

The Molybdenum (V) and Tungsten(VI)
Oxoazides [MoO(Njs),],
[MoO(N;);-2 CH;CN], [ (bipy) MoO(Ns)s],
[MoO(N;)s]*", [WO(N;),], and
[WO(N,),-CH;CN]

[MoO(N,) >

Mo and W make an impact: A series of
novel molybdenum (V) and tungsten(VI)
oxoazides were obtained and character-
ized. [MoO(Nj3);] and [WO(Ns3),] were
obtained by fluoride—azide exchange from
[MOF,] and Me;SiN; as very friction- and
impact-sensitive solids. With CH;CN,
[MoO(Nj3);] and [WO(Nj3),] form stable
acetonitrile adducts. The reactions of
[MoO(Nj3);] with 2,2"-bipyridine and N3~
afforded [ (bipy)MoO(N;);] and [MoO-
(N5)s]?~, respectively.

@ Hydrogen Storage

Z. Lu, L. Schweighauser, H. Hausmann,
H. A. Wegner* 15556 -15559

i)

i,

Metal-Free Ammonia—Borane
Dehydrogenation Catalyzed by
a Bis(borane) Lewis Acid

Two boron atoms collaborate: A highly
efficient bis(borane) Lewis acid catalyst,
which can be reused multiple times with-
out loss of activity, catalyzes the release of
2.46 equivalents of H, per H;N-BH; mol-
ecule. The dehydrogenation can be initi-

2.5 equiv. H2

ated and stopped on demand simply be
heating to 60°C or cooling to room
temperature. Mechanistic studies provide
insight into the mode of action of the
catalyst.
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Natural Products @

H S. C. Wenzel, H. Hoffmann, J. Zhang,
N® N-g®

O OH OH &) ¥ O OH OH L. Debussche, S. Haag-Richter, M. Kurz,
(} NP R . N Z F. Nardi, P. Lukat, I. Kochems, H. Tietgen,
N Self-resistance

Myxococcus

virescens Optimized Bengamide

H oo &u mechanism : O OH D. Schummer, jP Nicolas, L. "Calvet,
V. Czepczor, P. Vrignaud, A. Miihlenweg,
S. Pelzer, R. Miiller,*
A terrestrial dive to bengamides: Benga-  aminopeptidases was elucidated, a heter- M. Brénstrup* —_____ 15560-15564
mides, sponge-derived natural products,  ologous expression platform was estab-
have been generated from a terrestrial lished, and their pharmaceutical proper-  Production of the Bengamide Class of
source. Their biosynthesis and self-resist-  ties were improved by medicinal Marine Natural Products in Myxobacteria:
ance mechanism against methionine chemistry. Biosynthesis and Structure—Activity

Relationships

cis-LirAzo trans-LirAzo D .
- Incretins in the spotlight: An azobenzene WA LI T IA][ Y47
nm \‘\r‘\'\‘\

N\\"te — photoswitch was placed between the
350 nm alpha helices of the incretin mimetic J. Broichhagen, T. Podewin, d\
1R liraglutide to yield isomer-biased optical H. Meyer-Berg, Y. von Ohlen,
control over glucagon-like peptide-1 N. R. Johnston, B. J. Jones, S. R. Bloom,
l receptor (GLP-1R) signaling, pancreatic G. A. Rutter, A. Hoffmann-Réder,*
Giprotein [ beta cell function, and insulin release. D. ). Hodson,*
( w D. Trauners 15565 -15569
cAMP (Ca*], _ Optical Control of Insulin Secretion Using ()

=, an Incretin Switch
v
insulin -
. <7

DNA /é\ 29P.0.0.909. 8, ' ACA Nucleic Acid Modifications @
CGCGATGCGA S PfETA PET

& b | A
AL AL LTV e I 8 6 P ) B &
¢ ¢ C. Cozens, H. Mutschler, G. M. Nelson, d\
VIV o PIIPRITY, J 5. GGy G, Houlihan, A. . Taylor,
i¢d Atdd & J8* L dNTP i o 3-CUGAGCU-AGACGAUCAGA-5' [
Abdaids, ™~ N~ 25/3.5DNA ¥ P. Holligers — 15570-15573

Specific distortion: A novel engineered a result structure, conformation, duplex Enzymatic Synthesis of Nucleic Acids with (3
polymerase can synthesize both DNA and  stability, and activity of nucleic acids may  Defined Regioisomeric 2'-5" Linkages

RNA with regioisomeric 2'-5" backbone be probed through the site-specific inser-

linkages. It forms the basis for position-  tion of regioisomeric backbone distor-

selective incorporation of 2'-5 linkages tions.

enabling “structural mutagenesis”. As
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Polyoxometalates Record SMM POM: A new class of

polyoxometalate (POM) containing 3d—4f

M. Ibrahim,* V. Mereacre, N. Leblanc, and 4f aggregates encapsulated by [A-a-
W. Wernsdorfer, C. E. Anson, GeW,0,4]'" ligands to give
A.K. Powell* ____ 15574-15578 [Dy;,CosGe1;W1050.05(OH) 2 (OH,) g% is
described. This hybrid with single-mole-
(M)  Self-Assembly of a Giant Tetrahedral cule magnet (SMM) behavior contains the
3d-4f Single-Molecule Magnet within largest number of 4f ions of any POM
a Polyoxometalate System reported to date and is the first to

incorporate two different 3d—4f and 4f
coordination cluster assemblies within
same POM framework.

g Back Cover

R. Briickner, H. Haller, S. Steinhauer,
C. Miiller, S. Riedel* ___ 15579-15583

A 2D Polychloride Network Held Together
by Halogen—Halogen Interactions

In a eutectic mixture of two ionic liquids, it
was possible to synthesize and crystallize
the new polychloride compound [Et,N],-
[(Cl5),+Cl,]. This new compound exhibits
a periodic 2D polychloride network based
on halogen—halogen interactions forming
an anionic layer.
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