Catalysis with trace metals ... Angdandic

. in water under mild conditions is how nature has done chemistry for billions of
years. No DMF, no DCM, no ethers. So why, by contrast, do synthetic organic
chemists typically use 1-5 mol % of a transition-metal catalyst, and in organic
solvents oftentimes with heating or cooling? Enter HandaPhos, a new ligand
described by B. H. Lipshutz et al. in their Communication on page 4914 ff.,
designed to enable Suzuki-Miyaura cross-couplings using ppm levels of Pd, 1:1
stoichiometry of reactants, all in water, and at RT. And everything (the water, the
catalyst, etc.) is recyclable.

Programmable Release

In their Communication on page 4908 ff., V. V.
Tsukruk and co-workers describe multicompart-
mental microcapsules that can be used to simulta-
neously encapsulate and sequentially release hydro-
phobic and hydrophilic molecules.

M . Metal-Organic Layers
+ ' § In their Communication on page 4962 ff., W. Lin, J.
Sun, and co-workers show that two-dimensional

metal-organic layers can be used as recyclable
and reusable single-site solid catalysts for the
hydrosilylation of terminal olefins.

Black Phosphorus

In their Communication on page 5003 ff., X.-F.
Yu, P. K. Chu, and co-workers designed a titanium
sulfonate ligand to coordinate with black phos-
phorus, which yielded a material with robust stabil-
ity in air and water.

Angew. Chem. Int. Ed. 2016, 55, 4841 © 2016 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org 4841


http://dx.doi.org/10.1002/anie.201600383
http://dx.doi.org/10.1002/anie.201600383
http://dx.doi.org/10.1002/anie.201600383
http://dx.doi.org/10.1002/anie.201512054
http://dx.doi.org/10.1002/anie.201512054
http://dx.doi.org/10.1002/anie.201512054
http://dx.doi.org/10.1002/anie.201512038
http://dx.doi.org/10.1002/anie.201512038
http://dx.doi.org/10.1002/anie.201512038
http://dx.doi.org/10.1002/anie.201510570
http://dx.doi.org/10.1002/anie.201510570
http://dx.doi.org/10.1002/anie.201510570
http://www.angewandte.org

Contents

Angewandte
intermationalEdition’, CHEMi€

Get the I [ | ’ ANDROID APP ON D Available on the

P> Google Play

Enjoy Easy Browsing and a New Reading Experience on Your Smartphone or Tablet E#;E

— Keep up to date with the latest articles in Early View.

— Download new weekly issues automatically when they are published.

— Read new or favorite articles anytime, anywhere.

Spotlight on Angewandte's Sister Journals

“If I had one year of paid leave | would go to Tibet.
My favorite author (science) is Linus Pauling ...”
This and more about Qun Liu can be found on
page 4860.

App Store

Service
4856 -4859

Author Profile

Qun Liu 4860

News

National Medal of Science:
A. P. Alivisatos and
G.L Richmond 4861

National Medal of Technology and

Innovation: J. M. DeSimone 4861
AN/ g WATOC Schrédinger Medal:
H. Nakatsuji J. Neugebauer H. Nakatsuji 4861
WATOC Dirac Medal:
J. Neugebauer 4861
Books
Lives and Times of Great Pioneers in C. N. R. Rao, Indumati Rao reviewed by J. A. Labinger* 4862
Chemistry
Angew. Chem. Int. Ed. 2016, 55, 4843 — 4854 © 2016 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim Wiley Online Library

4843



Angewandte

Contents memetedton| Chemie

Highlights

Boron Matevials

Borophene on Ag(111) Simulated STM Experimental STM

R. D. Dewhurst, R. Claessen,*
H. Braunschweig* _________ 4866 —4868

Two-Dimensional, but not Flat: An All-
Boron Graphene with a Corrugated

Structure The construction of single-atom-thick materials based solely on boron. This
sheets of boron on a silver substrate, Highlight provides background informa-
which was published in late 2015, repre-  tion on the topic of boron allotropes and
sents a significant advance towards the an outlook for further work in this area.

realization of useful two-dimensional

Minireviews

Design

Electrode Architecture

Full of potential: Electrode architecting is
a conceptual electrode-fabrication strat-
egy for drawing the full potential of
electrode performance with given elec-

"‘""% e _«ﬁ% trode materials. This procedure can now

Utilization
Efficiency

B. Jeong, J. D. Ocon, . Lee* 4870-4880

Electrode Architecture in Galvanic and

Electrolytic Energy Cells / \ be realized through advanced bottom-up
fabrication methods and in situ and
operando analytical methods, such as 3D
electron and X-ray imaging techniques
and interface-probing technologies.

Synthesis Analysis

Reviews
Chlorophyll Breakdown The time is ripe: The seasonal disappear-
ance of chlorophyll has been a long-
d\ B. Krautlers _____ 4882-4907 standing and striking biological enigma.

In higher plants, chlorophyll is broken
down by a largely common, regulated
pathway to linear tetrapyrroles—phyllobi-
lins—which are related to heme catabo-
lites. They accumulate in degreened
leaves and vegetables, as well as in
ripening fruit, and are presumed to have
relevant physiological functions.

Breakdown of Chlorophyll in Higher
Plants—Phyllobilins as Abundant, Yet
Hardly Visible Signs of Ripening,
Senescence, and Cell Death
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Multicompartmental responsive micro-
structures with the capability for con-
trolled, robust, pre-programmed, reversi-
ble release of multiple target molecules of
different solubility (hydrophobic and
hydrophilic) triggered by dual stimuli (pH
and temperature) are demonstrated. A
temperature increase leads to release
from the shell first, whereas a pH
decrease leads to initial core release.
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Communications

Programmable Release @

W. Xu, P. A. Ledin, Z. latridi, C. Tsitsilianis,
V. V. Tsukruk* 4908 — 4913
Multicompartmental Microcapsules with (3
Orthogonal Programmable Two-Way
Sequencing of Hydrophobic and

Hydrophilic Cargo Release

Frontispiece \é

Breaking with tradition: A palladium cat-
alyst with the new monophosphine ligand
HandaPhos enables Pd-catalyzed Suzuki—
Miyaura couplings involving highly fun-

tionalized reaction partners. The reactions

proceed in the absence of organic sol-
vents using environmentally benign
nanoparticle reactors in water at ambient
temperatures.

Micellar Catalysis

S. Handa, M. P. Andersson, F. Gallou,
J. Reilly, B. H. Lipshutz* __ 4914-4918

HandaPhos: A General Ligand Enabling (am)
Sustainable ppm Levels of Palladium-
Catalyzed Cross-Couplings in Water at

Room Temperature

Front Cover i\

Seeing is believing: The formation of

a cyanoenone Michael adduct, postulated
to be involved in the mechanism-of-action
of a new family of reversible covalent
drugs, was crystallographically observed
in situ in the pore of a crystalline sponge.
The reaction was performed by treatment
of the crystalline sponge first with the
substrate followed by the thiol-based
reagent of interest.

Crystalline Sponge Method

V. Duplan, M. Hoshino, W. Li, T. Honda,*
M. Fujita* 4919-4923

In Situ Observation of Thiol Michael
Addition to a Reversible Covalent Drug in
a Crystalline Sponge

Darunavir

Asp25
Asp25’

pH=6.0

Neutron crystallography captures a two-
proton transfer in the HIV-1 protease
catalytic site triggered by changes in

Darunavir (¥

protonation states of distant amino acid
side chains.

Neutron Crystallography

O. Gerlits, T. Wymore, A. Das, C.-H. Shen,
J. M. Parks, J. C. Smith, K. L. Weiss,

D. A. Keen, M. P. Blakeley, J. M. Louis,

P. Langan, I. T. Weber,
A. Kovalevsky* 4924 -4927
Long-Range Electrostatics-Induced Two- ()
Proton Transfer Captured by Neutron
Crystallography in an Enzyme Catalytic

Site

!
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Zeolites

J. Shin, H. Xu, S. Seo, P. Guo, J. G. Min,
J. Cho, P. A. Wright, X. Zou,*
S. B. Hong* 4928 —4932
Targeted Synthesis of Two Super-Complex
Zeolites with Embedded Isoreticular
Structures

Contents

RHO-G7 (PST-26) RHO-G8 (PST-28)

Angewandte

intemationaledition, ChEMie

Welcome to the family: The targeted
synthesis of two new members of the
RHO family of zeolites with embedded
isoreticular structures, denoted PST-26
and PST-28, is presented. The crystalliza-
tion of these more complex, higher-gen-
eration zeolites was confirmed by a com-
bination of powder X-ray and electron
diffraction techniques.

Newly Synthesized Proteins

J. Ge, C.-W. Zhang, X. W. Ng, B. Peng,
S. Pan, S. Du, D. Wang, L. Li, K-L. Lim,
T. Wohland, S. Q. Yao* ____ 4933 -4937

Puromycin Analogues Capable of
Multiplexed Imaging and Profiling of
Protein Synthesis and Dynamics in Live
Cells and Neurons

Newly Synthesized Proteins

\N/
POSITION & TAG N# N
Diversity I I3
HO"N”™N

-0 NH,

“-NH OH
0

Tag and see: A suite of cell-permeable
puromycin analogues that are capable of
multiplexed imaging of newly synthesized
proteins in live cells and neurons has been
developed. For the first time, diffusion

Live-Cell Imaging
Multiplexed Imaging
Pulse-Chase Labeling
Proteome Enrichment

Output

dynamics of newly synthesized proteins
inside live neuron-like dendritic cells were
quantitatively measured, revealing a het-
erogeneous behavior.

Photocatalysis

Z.-L. Wu, C.-H. Wang, B. Zhao,* ]. Dong,
F. Lu, W.-H. Wang, W.-C. Wang,* G.-]. Wu,
J.-Z. Cui, P. Cheng 4938 — 4942

A Semi-Conductive Copper—Organic

Framework with Two Types of
Photocatalytic Activity

Inside Cover

Narrow band gap: The metal-organic
framework (MOF) {[Cu'Cu",-
(DCTP),]JNO;-1.5 DMF}, has a narrow
band gap of 2.1 eV and is a semiconduc-
tor. Theoretical and experimental investi-
gations confirmed its performance in
photocatalytic hydrogen generation and in
organic-dye degradation. It is the first
report for MOFs exhibiting two different
photocatalytic activities based on photo-
generated electrons and holes.

Bioluminescence

S. T. Adams, Jr., D. M. Mofford,
G. S. K. K. Reddy,
S. C. Miller* 4943 — 4946
Firefly Luciferase Mutants Allow
Substrate-Selective Bioluminescence
Imaging in the Mouse Brain

L342A Mutant Luciferase in vivo

[} o
H
HO. s. N OH N s N OH
=T o
N s N s

D-Luciferin CyclLuct

Glowing mutant brains: Bioluminescence
requires the interaction of a luciferase
enzyme with a small-molecule luciferin,
and its scope has been limited by the
mere handful of natural combinations.
Firefly luciferase mutants were developed
that can discriminate between natural and
synthetic substrates in the brains of live
mice.
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A less noble catalyst: The triatomic
HNbN~ anion was shown to have a reac-
tive electronic structure similar to a Pt
atom, and displayed similar reactivities
toward CH, and C,H. Thus, transition
metal nitride ions could potentially offer
cheaper alternatives to traditional plati-
num-based catalysts for C—H activation.
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).-B. Ma,* L.-L. Xu, Q.-Y. Liu,
S.-G. He*

4947 — 4951

Activation of Methane and Ethane as ()
Mediated by the Triatomic Anion HNbN:
Electronic Structure Similarity with a Pt

Atom

Microfluidic Synthesis

F. Wu, D. Zhang, M. Peng, Z. Yu,
X. Wang,* G. Guo, Y. Sun _ 4952-4956

Microfluidic Synthesis Enables Dense and (&l
PtSN Uniform Loading of Surfactant-Free PtSn
Nanocrystals on Carbon Supports for
Enhanced Ethanol Oxidation

Carbon

!

Precursor ions nanoparticle

Fluid to the influence: Formation of
ultrafine PtSn nanoparticles on a carbon
sphere with uniform loading using

a microfluidic reactor with a confined
lateral dimension is described.

Conformational dynamics of 1,2-propane-

diol in cold (6 K) collisions with atomic
helium were observed using microwave

spectroscopy and buffer-gas cooling. Pre- G. K. Drayna, C. Hallas, K. Wang,

cise control of the collisional environment ~ S- R- Domingos, S. Eibenberger,

e in the buffer gas allows for measurement J- M- Doyle, D. Patterson* _ 4957 - 4961

of the absolute collision cross-section for

conformational relaxation. Direct Time-Domain Observation of
H Conformational Relaxation in Gas-Phase

Cold Collisions

Hy
SiH; N

A very thin catalyst: Two-dimensional
metal-organic layers with the thinness of
a single monolayer act as highly efficient
single-site solid catalysts for alkene
hydrosilylation. They outperform tradi-
tional metal-organic frameworks in terms
of their activity as diffusional constraints
on the substrates and products are
removed.

Metal-Organic Layers @

L. Cao, Z. Lin, F. Peng, W. Wang,

R. Huang, C. Wang,* |. Yan, |. Liang,

Z. Zhang, T. Zhang, L. Long, |. Sun,*

W. Lin* 4962 — 4966

TON > 5000

Self-Supporting Metal-Organic Layers as
Single-Site Solid Catalysts

Inside Back Cover
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Photoluminescence

B.-M. Liu, Z.-G. Zhang, K. Zhang,

Y. Kuroiwa, C. Moriyoshi, H.-M. Yu, C. Li,
L.-R. Zheng, L.-N. Li, G. Yang, Y. Zhou,
Y.-Z. Fang, J.-S. Hou, Y. Matsushita,

H.-T. Sun* 4967 - 4971
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Stable phase

. Metastable phase
Out of the ordinary: A low-temperature

topochemical reduction strategy is used
to prepare unconventional bismuth-con-
taining phosphors with luminescence
covering the biological and/or telecom-
munications optical windows. CaH,
treatment of Bi"'-doped Y,0; (Y,_,Bi,O;)

creates randomly distributed oxygen
Unconventional Luminescent Centers in vacancies in the matrix, leading to lowered
Metastable Phases Created by oxidation states for the Bi centers and i
Topochemical Reduction Reactions a change in the emission profile of the
: 400 600 800 1200
material. A (am) 2 (am)
Protein Synthesis cosn o Two in one: Total chemical synthesis by
A the connection of three fragments via two
M. Jbara, S. K. Maity, M. Morgan, <;4' " e consecutive ligation reactions carried out

C. Wolberger,* A. Brik* __ 4972-4976

Chemical Synthesis of Phosphorylated
Histone H2A at Tyr57 Reveals Insight into
the Inhibition Mode of the SAGA
Deubiquitinating Module

in a one-pot manner provided histone
protein H2A homogeneously phosphory-
lated at Tyr57 (see scheme). The assem-
bly of phosphorylated H2A and ubiquiti-
nated H2B with histone proteins H3 and
H4 into a nucleosome provided direct
evidence for the inhibition of the activity of
the SAGA complex known to cleave ubig-
uitin from H2B.

HS,
H
ot N\QQOOOQ
' o
One-pot synthesis and
Y nucleosome assembly
vr

i

PR

@ Electrocatalysis

G. Li, X. Wang, . Fu, J. Li, M. G. Park,
Y. Zhang, G. Lui, Z. Chen* _ 4977 - 4982

i)

i,

Pomegranate-Inspired Design of Highly
Active and Durable Bifunctional
Electrocatalysts for Rechargeable Metal—
Air Batteries

Persephone’s battery: Bifunctional elec-
trocatalysts with pomegranate-like archi-
tecture were designed and developed,
exhibiting high catalytic activity for oxygen
reduction and evolution reactions. These
catalysts enabled the assembly of high-
performance zinc—air batteries with long
cycling durability.

www.angewandte.org
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Contents

Mixing ligands: A new mixed-ligand chiral

rhodium(Il) catalyst, Rh,(S-NTTL),-
(dCPA), has enabled the first enantio-
selective total synthesis of the natural
product piperarborenine B. Key to the
synthesis is a rhodium-catalyzed bicyclo-
butanation/copper-catalyzed homoconju-
gate addition for complex cyclobutane
synthesis. The natural product was pre-
pared on 400 mg scale and in 8% overall
yield.
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Enantioselective Synthesis

R. A. Panish, S. R. Chintala,

JoM.uFox*s 4983 -4987

A Mixed-Ligand Chiral Rhodium(ll)
Catalyst Enables the Enantioselective
Total Synthesis of Piperarborenine B

A copolymer gel consisting of NIPAAm

and a photosensitive ruthenium catalyst
was coupled with Belousov—Zhabotinsky
reactants to obtain a diffusively fed reac-

tion system. External periodic light per-
turbation induces wave groups analogous
to certain developmental patterns such as
pinnatisect-shaped leaves.

Oscillating Reactions @

H. Luo, C. Wang, L. Ren, Q. Gao,* C. Pan,
I. R. Epstein* 4988 — 4991

Light-Modulated Intermittent Wave
Groups in a Diffusively Fed Reactive Gel

MOF Growth Guest Exchange In situ XRD

IR

S R

Things that are bound to change: High-
energy X-ray diffraction measured during
solvothermal crystallization provides
structural information about the forma-

Crystal Growth

Y. Wu, M. . Breeze, G. |. Clarkson,
F. Millange, D. O'Hare,

o}

N
N
N
N
N
N tion mechanism of a metal-organic R. I. Walton* 4992 - 4996
S framework (MOF). The results reveal how
E topochemical exchange of solvent occurs  Exchange of Coordinated Solvent During ()
S d during crystal assembly from solution Crystallization of a Metal-Organic
N y . . . . .
N s with continuous adjustment of electron Framework Observed by In Situ High-
N N density and lattice parameters. Energy X-ray Diffraction
A
A
m
MesN: NMes polytopal MesNy_NMes Polymer Synthesis
fs lsomenzatlan X N
X,
N, = e Lo
D)
S % syndiotactic, .
“ Py o i M. S. Mikus, S. Torker,
e ( tath based) polytopal i ization: e
L i~ B = 4 A. H. Hoveyda 49975002
unpurified 0.01 mol % loading, benzene, 22 °C, 1 h X =F, [monomer] = 0.5 M
no glove box VARV va P
onemer >98% Z, 95% syndiotactic, Contr0||ab|e ROMP TaCt|C|ty by g

Flexible but controllable: By adjustment of
monomer concentration and alteration of
steric and electronic attributes of Z-
selective Ru catechothiolate complexes,
the competing polytopal isomerization

X = F, [monomer] = 5.0 M

and product tacticity in ROMP reactions
can be controlled. Reactions are easy to
perform (unpurified monomer, no glove
box), and the tacticty range can be fine-
tuned.

Harnessing the Fluxionality of
Stereogenic-at-Ruthenium Complexes

Angew. Chem. Int. Ed. 2016, 55, 4843 — 4854
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Bare BP

Rl =7
@\

TiL,@BP

Surface Coordination

Y. Zhao, H. Wang,* H. Huang, Q. Xiao,
Y. Xu, Z. Guo, H. Xie, J. Shao, Z. Sun,
W. Han, X.-F. Yu,* P. Li,
P. K. Chu*

5003 - 5007

Surface Coordination of Black Phosphorus
for Robust Air and Water Stability

Back Cover

Angewandte

intemationaledition, ChEMie

A titanium sulfonate ligand was synthe-
sized and used to coordinate with black
phosphorus (BP). In contrast to the
serious degradation observed in bare BP,
the BP after surface coordination exhib-
ited excellent stability during dispersion in
water and exposure to air for a long period
of time, significantly extending the life-
time and spurring broader applications of
BP.

nanosheets

8368888860

Layered Structures

J. Zhou, X. H. Zha, F. Y. Chen, Q. Ye,
P. Eklund, S. Y. Du,*
Q. Huang*

AL,C;y slab [pe08000800004)

Sonication

5008 -5013

A Two-Dimensional Zirconium Carbide by
Selective Etching of Al;C; from
Nanolaminated Zr;Al;Cs

Zr,C,T, nanosheets: A 2D zirconium-con-
taining carbide, Zr;C,T, MXene, is
obtained by selective etching of Al;C;
units from layered ternary Zr,Al,C; beyond
MAX phases (see picture) at room tem-
perature. The structural, mechanical, and
electronic properties of the 2D carbide
were investigated combined with density
functional calculations. The 2D Zr,C,T,
exhibits excellent thermal stability, which
exists even at 1200°C in vacuum.

Asymmetric Catalysis

Cu(OAC), H,0 (5 mol%)

L. Shao, Y.-H. Wang, D.-Y. Zhang, J. Xu,
X.-P. Hu* 5014-5018

Desilylation-Activated Propargylic
Transformation: Enantioselective Copper-
Catalyzed [3+2] Cycloaddition of
Propargylic Esters with 3-Naphthol or
Phenol Derivatives

Cu on active duty: The highly enantio-
selective title reaction of 3-trimethylsilyl-
propargylic acetates has been realized on
the basis of a desilylation-activated strat-
egy. With the support of a finely modified

(S)-L (5.5 mol%) Ffi::.. 0
PrNEt (1.2 equiv) &
MeOH, -40 °C, 24 h

R! F3C CF3
; —
©\/\N s
25 examples PPh, N A
up to 96% ee
(S)-L

ketimine P,N,N-ligand, the reaction gave
rise to either chiral 1,2-dihydronaphtho- or
benzofurans in good yields and with up to
96 % ee.

Metal-Organic Frameworks “‘
+ .
H. Liu, L. Chang, C. Bai, L. Chen, Kinetically 43,
R. Luque,* Y. Li* 5019-5023 }—Q—{ [
modulated ¢
+ one-step strategy
Controllable Encapsulation of “Clean” ©

Metal Clusters within MOFs through ce

Kinetic Modulation: Towards Advanced

Heterogeneous Nanocatalysts
Small and alone: Surfactant-free Pt clus-
ters were encapsulated within metal—
organic frameworks (MOFs) by a kineti-
cally modulated one-step strategy (see
picture). The resulting Pt@MOF core—

o ¢

ozt opct @Penps ‘Ui0-66

shell composites exhibited high activity
and selectivity in the oxidation of alcohols
as well as interesting molecular-sieving
effects of the outer Pt-free MOF shell.
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Relax and exchange: A Eu" complex of
DOTA tetra(glycinate) (see picture) has
a far less negative redox potential than
most Eu" chelates reported to date. The
reduced Eu" form acts as an efficient
water proton T, relaxation reagent, while
the Eu" form acts as a water-based
chemical exchange saturation transfer
(CEST) agent. The time course of oxida-
tion was studied in vitro and in vivo by
T,-weighted and CEST imaging.

Lanthanide Contrast Agents

A. M. Funk, V. Clavijo Jordan, A. D. Sherry,
S. ). Ratnakar,* Z. Kovacs* _ 5024 -5027

Oxidative Conversion of a Europium(ll)-
Based T, Agent into a Europium(lll)-

Based paraCEST Agent that can be

Detected In Vivo by Magnetic Resonance
Imaging

Waterproof and transparent: A method for
the preparation of transparent Al,O,
coatings of polymer brushes is presented.
Layer composition, morphology, and
mechanical properties were characterized
by a combination of XPS, SEM, and AFM.
The presence of the alumina layer pre-
served the underneath brush from swel-
ling in water.

Water impermeable

Light transparent lll

Robust
Non-toxic

Anti-corrosion
AlL,O3

Polymer

S. Micciulla, X. Duan, . Strebe,
O. Lshmann, R. N. Lamb,

R. von Klitzing* 5028 -5034

Transparent Aluminium Oxide Coatings of
Polymer Brushes

Zn-F18P

At long last, the much anticipated octa-
fluoroporphyrin (OFP) has been synthe-
sized by condensation of tetrafluoro-
dipyrrylmethane-2-carboxaldehyde in the
presence of magnesium(ll) salts. The
fluorinated dipyrrylmethane also gives

F T Y F
m e
CHO

F oY K

MgOFP

F18P with good yields. Both MgOFP and
ZnF18P show an essentially flat structure
in the solid state. The fluoro substituents
impart a shift of oxidation and reduction
potentials for the porphyrin ring.

Porphyrinoids

C. Kashi, C.-C. Wu, C.-L. Mai, C.-Y. Yeh,*
C. K. Chang* 5035-5039

Synthesis of Octafluoroporphyrin (am)

Ultrafast experiments—one to two orders
of magnitude faster than traditional
experiments—measure multidimensional
NMR relaxation parameters. Here, the
ultrafast measurements are demonstrated
using single-sided magnets, offering new
possibilities for monitoring fast processes
with few restrictions on sample size.
SNR =signal-to-noise ratio.
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10x speedup
same SNR

NMR Spectroscopy

J. N. King, V. |. Lee, S. Ahola, V.-V. Telkki,
T. Meldrum* 5040-5043

Ultrafast Multidimensional Laplace NMR
Using a Single-Sided Magnet
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Asymmetric Cyclization

N. Hu, K. Li, Z. Wang,
W. Tang*

OH NaOtBu, Can

5044 -5048

Synthesis of Chiral 1,4-Benzodioxanes and
Chromans by Enantioselective Palladium-
Catalyzed Alkene Aryloxyarylation
Reactions

d
&

One P is plenty: A sterically bulky and
conformationally well defined chiral
monophosphorus ligand enabled the
highly enantioselective synthesis of

a series of O heterocycles containing

R
XA [Pd(dba)g], L*
©i + ABr ——>

Angewandte

intemationaledition, ChEMie

Chon

up to 95% ee
up to 86% yield
17 examples

L*: R=Me, iPr

a quaternary stereocenter by alkene aryl-
oxyarylation (see scheme; X=0, C, N).
The application of this transformation to
the synthesis of the chiral chroman back-
bone of a-tocopherol is demonstrated.

Natural Product Synthesis

OH OH OH OH OH

F. Perez, A. R. Waldeck,

Cryptocaryol A, 4 prior total syntheses
O Previously 17 to 28 steps, now 8 steps

acoHO OH
C! C
(CHaaMe | AN v N

M. ). Krische* 5049 -5052

(o} Me Galdol, [H] RCM o ‘3 steps
. o O OPMB I::> 0  OTES \)I
(M) Total Synthesis of Cryptocaryol A by . o PO SN
e 2)14Me

Enantioselective Iridium-Catalyzed
Alcohol C—H Allylation Less is more: The polyketide natural
product cryptocaryol A is prepared in 8
steps via iridium-catalyzed enantioselec-

tive diol double C—H allylation, which

directly generates an acetate-based trike-
tide stereodiad. In 4 previously reported
total syntheses, 17-28 steps were
required.

Synthetic Methods R? &0 Ni catalyst / Ligand R2 Me Me
' )
. @)\NM% €O, (1 atm) N eo R*;/_ . QN_ { &
! !
T. Moragas, M. Ga)'dOU, Z No B-hydride elimination or dimerization F nBu nBu

Wide substrate scope
Operationally simple

R. Martin* 5053 -5057

M air and thermally stable
W non-toxic and easy to handle

Nickel-Catalyzed Carboxylation of Benzylic
C—N Bonds with CO,

A user-friendly method for the Ni-cata-
lyzed reductive carboxylation of benzylic
C(sp*)—N bonds with CO, is described.
This new procedure outperforms state-of-
the-art techniques for the carboxylation of

30 examples Ligand (R =H or Me)

up to 93% yield
benzyl electrophiles by avoiding com-
monly observed parasitic pathways, such
as homodimerization or -hydride
elimination.

OH

4 (NaO),(0O)PO
Glycoproteins e E o
HO
P. Priyanka, T. B. Parsons, A. Miller, HOOE E 05' OH
F. M. Platt, A. ). Fairbanks* 5058 —5061 ? %
o AcHN
=0
(M) Chemoenzymatic Synthesis of (Na0),(0)P0— OH

a Phosphorylated Glycoprotein
ENGase-ineering glycoproteins: The
combination of chemical synthesis and
ENGase-mediated biocatalysis enabled
the production of a glycoprotein bearing

OH
(0]

%o NH
AcHN

mannose-6-phosphate-terminated N-gly-
cans that are linked to the peptide back-
bone by natural linkages.
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Me;OBF,

N CH,Cl,, RT
Lo} [up to 99% vyield]

W unreactive

Tailored bond cleavage: N-alkylated
twisted amides were prepared directly by
N-alkylation of the corresponding non-
planar lactams and structurally character-
ized for the first time. Most crucially,

M activated for c C—N cleavage

Contents

)

g
| Yy BF,
J

N-alkylation activates the otherwise
unreactive amide bond towards the
unconventional amide N—C bond cleav-
age through switchable N-/O-coordina-
tion.

Angewandte

intemationaledition, Chemie

N—C Bond Activation

F. Hu, R. Lalancette,
M. Szostak* 5062 -5066
Structural Characterization of N-Alkylated (i)
Twisted Amides: Consequences for Amide

Bond Resonance and N—C Cleavage

|// F + CO + Nazs'9H20+: R

Thiochromenones were prepared by a pal-
ladium-catalyzed carbonylative four-com-
ponent reaction benefitting from the use
of a reagent capsule, which prevents the
poisoning of the transition-metal catalyst

PA(OAC),, tBusP-HBF, o
NEt,, MeCN, 40 °C, 24 h N
then 80 °C, 12 h
R/ s7 R

and improves the compatibility of the
various reagents in this one-pot process.
Thiochromenones were thus prepared
from commercially available substrates in
moderate to good yields.

Multicomponent Reactions

C. Shen, A. Spannenberg,
X.-F. Wu* 5067 -5070
Palladium-Catalyzed Carbonylative Four- ()
Component Synthesis of Thiochrome-

nones: The Advantages of a Reagent

Capsule

A =550 nm
D=84nm
iy
© _ -
g D=4.4nm Ao AR E *
2 =
S ]
D=2.3nm = hd
A=499 nm (]
400 500 600

Wavelength (nm)

A nice warm coat: Graded Cd,_,Zn,Se;_,S,
and ZnS shells (see spectra: thick shells:
red, thin: blue) were grown on the surface
of CdSe cores (black) by a one-pot syn-
thesis. The thicker ZnS shell over the
graded Cd,_,Zn,Se,_,S, shell resulted in
the progressive red-shift of emission and
the effective suppression of the first
absorption peak from the innermost CdSe
QD core.

Stokes Shift-Engineered Quantum Dots @

J. Jung, C. H. Lin, Y. ]. Yoon, S. T. Malak,
Y. Zhai, E. L. Thomas, V. Vardeny,
V. V. Tsukruk, Z. Lin* 5071-5075

Crafting Core/Graded Shell-Shell ()
Quantum Dots with Suppressed

Re-absorption and Tunable Stokes Shift

as High Optical Gain Materials

J

- _N
Dipp ~ B
oc B N
7 | >
OC—Fe I e
- \\B C-O bond cleavage OC | |
NN C B o
\N(SiMe3)2 0% 07 SN(siMes),

Inner turmoil: Reaction of a zerovalent
iron bis(borylene) complex with a cyclic
(alkyl) (@amino)carbene revealed a selective
intramolecular cleavage of the C—O bond

of a carbonyl ligand at room temperature,
leading to the formation of a highly

unusual iron complex containing a base-
stabilized (bora)alkylideneborane ligand.

Boron Ligands

H. Braunschweig,* M. A. Celik,
R. D. Dewhurst, S. Kachel,
B. Wennemann 5076 -5080

Mild and Complete Carbonyl Ligand (am)
Scission on a Mononuclear Transition

Metal Complex
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Amyloids

M. Wulff, M. Baumann, A. Thiimmler,

J. K. Yaday, L. Heinrich, U. Kniipfer,

D. Schlenzig, A. Schierhorn, J.-U. Rahfeld,
U. Horn, |. Balbach, H.-U. Demuth,

M. Findrich* 5081 -5084
Enhanced Fibril Fragmentation of
N-Terminally Truncated and Pyroglutamyl-
Modified AP Peptides

Contents

Now we’re just falling apart: A naturally
occurring chemical modification (pyro-
glutamyl, pE) affects the aggregation
properties and toxicity of the Alzheimer’s
disease AP peptide. These effects were
shown not to correspond to effects on the
peptide fold or secondary structure but
rather to be the result of an increased
fragmentation propensity of the aggre-
gates formed by the modified peptide.

Angewandte

intemationaledition, ChEMie
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pPEAB(3-40)

Peptide Drugs

B. Valldorf, H. Fittler, L. Deweid,

A. Ebenig, S. Dickgiesser, C. Sellmann,

J. Becker, S. Zielonka, M. Empting,

O. Avrutina, H. Kolmar* __ 5085 —5089

A modular approach to generate death
receptor 5 (DR5) binding constructs
comprising multiple copies of DR5 tar-
geting peptide (DR5TP) covalently bound
to biomolecular scaffolds of peptidic
nature is presented. Multivalent ligands

are obtained that specifically induce an
apoptotic cascade in cancer cells. The
number and spatial orientation of the
copies are decisive for their receptor
activation ability.
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A ¢

An Apoptosis-Inducing Peptidic Heptad
That Efficiently Clusters Death Receptor 5

APOPTOSIS

120

Coulomb efficiency / %

Batteries
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80
- M = """’gm

60

M. T. Sougrati, A. Darwiche, X. Liu,

A. Mahmoud, R. P. Hermann, S. Jouen,
L. Monconduit, R. Dronskowski,*

L. Stievano* 5090 - 5095

FeNCN vs Na 40

4‘0 8‘0 150 1é0 260 2;&0
Cycle number

@ Transition-Metal Carbodiimides as

Molecular Negative Electrode Materials

for Lithium- and Sodium-lon Batteries

with Excellent Cycling Properties

Durable and effective: Transition-metal
carbodiimides, in particular FeNCN, are
found to be effective negative electrode
materials of Na and Li batteries. They
show higher capacities than established

electrodes, such as graphite or hard
carbon, and show long lifetimes at current
densities of up to 9 Ag™' for hundreds of
charge—discharge cycles.
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