The potent and deadly neurotoxin ... Angewandie

. caramboxin was extracted from star fruits, as N. Garcia-Cairasco, N. P. Lopes,
et al. describe in their Communication on page 13067 ff. The main targets of
caramboxin intoxication are the kidney and the brain. A worldwide awareness is
needed for thousands of people who are exposed to this new phenylalanine-like
neurotoxin. (Cover by N. Garcia-Cairasco)

Phase Transition

In their Communication on page 12828 ff., H. Ito
etal. report a single-crystal-to-single-crystal
(SCSC) phase transition of phenyl(3,5-dimethyl-
phenyl isocyanide)gold(I). The transition was trig-
gered by mechanical picking or solid seeding.

Surface Chemistry

A method for the fabrication of transparent hier-
archically textured surfaces is described by
A. Tuteja etal. in their Communication on
page 13007 ff. The surfaces can repel essentially
all liquids, including different oils and alcohols.

Anion-x Interactions

J. E. Stoddart, M. R. Wasielewski et al. show in
their Communication on page 13100 ff. that m—x
stacking of triiodide anions in the cavities of
homochiral molecular prisms leads to single-handed
supramolecular helices.
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Not just any old iron ion: A linear, two-
coordinate ionic Fe' complex (see
scheme) with a S=3/2 ground state has
a large energy barrier for magnetization
reversal, U.,4=226 cm™', and undergoes

Highly strained: Four condensed cycles
and a distorted tetracoordinated carbon
center with bond angles greater than the
regular 109.4° make the scaffold of fen-
estranes quite unique. A definition and
nomenclature of these scaffolds is fol-
lowed by a detailed overview over recent
syntheses of these strained molecules,
including their impact on the study of
planar tetracoordinate carbon atoms.
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slow magnetic relaxation in the absence of
an applied magnetic field. The preparation
of complexes with these properties is

a step towards the eventual practical
application of single-molecule magnets.

New members in the GPCR photo gallery!
Crystal structures of class B G protein-
coupled receptors, which bind peptide
hormones, have been solved [see picture
of the corticotropin-releasing factor
receptor 1 (blue) and a bound allosteric
nonpeptide antagonist (green)]. The
structures provide a basis for a rational
design of better drugs for diabetes,
osteoporosis, migraine, or depression.

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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Self-replication is a fundamental concept
which lies at the heart of the propagation
of life and many other biological process-
es. Autocatalysis has been implicated in
the origin of life itself. Diverse examples of
autocatalytic chemical reactions are sum-
marized, including the special case of
absolute asymmetric autocatalysis, with
special attention paid to their prebiotic
relevance.
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Mechanical Stimulus 1]

Green and blue polymorphs: A single-
crystal-to-single-crystal (SCSC) phase
transition of phenyl(3,5-dimethylphenyl
isocyanide)gold(l) was triggered by
mechanical picking or solid seeding and

propagated spontaneously with a domino-
like mechanism (see picture). As a result,
one phase with intense green emission
was transformed to another phase with
weaker blue emission.

- f
+hy +PRy %
— % —

Give me five: Time-resolved Fourier-
transform IR spectroscopy is used to time-
resolve the formation and the reaction
dynamics of a fourfold symmetrical

nitrido iron (V) complex (light blue C,

red Fe, blue N) in liquid solution under
physiological and technologically relevant
conditions.

Angew. Chem. Int. Ed. 2013, 52, 12751—12770
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Controlling Mechano- and Seeding-
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a Disconnection of Aurophilic Bonds
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High-Valent Iron
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Observing the Formation and the )

Reactivity of an Octahedral Iron(V)

Nitrido Complex in Real Time
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One-Electron Oxidants

H. Poleschner,*
K. Seppelt — 12838-12842

XeF,/Fluoride Acceptors as Versatile )
One-Electron Oxidants

Me,Se,2* (BF, ), [tBu,C,SMel* CHB4;Clyy”

No phlogiston but xenon is released when  The anions BF,~, TfO~, Tf,N~, FB(C¢Fs); ™,
XeF,/F~ acceptors act as new one-electron ~ FAI{OC(CF;);};~, B(C4Fs),~, or CHB,,Cly;~

oxidants. F~ acceptors are Lewis acids can be introduced into oxidation products
BF;, B(CeFs)s, and AI{OC(CF;)3}5, and silyl  of R,E; (E=S, Se, Te), [FeCp,], [(FeCpS)4],
derivatives TfOSiMe;, Tf,NSiMe;, tetrathiafulvalene, thianthrene, and (2,4-

Me,Si*B(CoFs),, and Me,Si* CHB,,Cly,~.  Br,CeHs)sN.

NQ*O\/\/O\F;/O You can’t top the CopperTop: Tetramo- G-Quadruplex DNA

g 9 lecular G-quadruplexes modified with ter-
d(Gn) minal pyridine ligands exhibit metal-trig-  D. M. Engelhard, R. Pievo,
gered stabilization as monitored by ther-  G.H. Clever 12843 -12847
mal denaturation studies, circular dichro-
ism, and nondenaturing gel electropho- Reversible Stabilization of Transition- )
resis. Formation of the square-planar Metal-Binding DNA G-Quadruplexes

Cu'"(pyridine), complex was confirmed by
EPR measurements. The metal complex-

ation is fully reversible by removal of the
transition metal with ethylenediaminete-

traacetic acid (edta).

Cholesterol

H. A. Scheidt, T. Meyer, . Nikolaus,

D. ). Baek, I. Haralampiey, L. Thomas,

R. Bittman, P. Muiller, A. Herrmann,
D.Huster 12848 -12851

Cholesterol’s Aliphatic Side Chain cl
The influence of cholesterol’s alkyl side 14 carbon atoms. Cholesterol’s side chain  Modulates Membrane Properties
chain on membrane properties was stud-  is crucial for all membrane properties
ied using a series of synthetic cholesterol investigated and therefore essential for
derivatives without a side chain or with the membrane properties of eukaryotic
a branched side chain consisting of 5to  cells.
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2 K*4 [2]%

The 2,5-bis(borolyl)thiophene 2, a conju-
gated acceptor—m—acceptor system, can
be reduced to the monoradical anion [2]"~,
the dianion [2]?>7, and the tetraanion [2]*~.
The dianion [2]?>~ was also prepared by

r"“ﬁé,cozw
Lo
o/, “SCF

R n ST

up to 96% ee

Cinchona alkaloid catalysts in combina-
tion with air- and moisture-stable N-
trifluoromethylthiophthalimide as elec-
trophilic SCF; source enabled the catalytic
enantioselective trifluoromethylsulfenyla-
tion. Thus, a series of a-SCF; esters that

[0)

(6]
CO,Ad  PTC
- CO,Ad
n SCF3 Nn=23 n
64-96% ee

A chiral Lewis base or a phase-transfer
catalyst (PTC) can mediate the highly
enantioselective trifluoromethylthiolation
of B-ketoesters with the previously devel-
oped SCF; reagent (see scheme). Reac-
tions of indanone-derived B-ketoesters

"comproportionation"

5P 1
cat. g H  cat. -~

quinine +

K - 272kt
e i

O\
. S '
= — 2" Bx =B/
: g

a comproportionation reaction (see
scheme) and features an absorption
maximum in the near-IR region (1,.,=
800 nm), which is characteristic of a bipo-
laron with a quinoidal structure.

(0]

n

quinidine

- ~‘]:élsch
", COR!

R
N-SCF3 17 examples
up to 99% ee

(o]

bear a quaternary carbon stereogenic
center were obtained with excellent yield
and enantioselectivity. Moreover, the
products can be readily converted into
valuable a-SCF; [3-hydroxyesters.

0]

F3CS—I—O0
quinine @é/COzAd
+ - > 4
n=1 SCF3
86-94% ee

occurred with high yield and excellent
enantioselectivity with quinine as catalyst.
Reactions of tetralone- or 1-benzosuber-
one-derived [3-ketoesters occurred with
moderate to good enantioselectivity with
a quinine-derived PTC.

Me RVC anode
Me.,
e"'K'\OH carbon cathode - 74
d 0.5 M LiCIO,, K,CO3 0\
I _— H o

-78°C

Construction of new ring systems: Oxi-
dative cyclizations (see picture; RVC =
reticulated vitreous carbon) have been
conducted that use two separate intra-
molecular nucleophiles to trap an enol

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

50% MeOH/CH,Cl,
8 mA, 2.2 F mol™’

ether-derived radical cation intermediate.
The reactions provide a means for rapidly
trapping the radical cation intermediate in
a manner that avoids competitive
decomposition reactions.

Angew. Chem. Int. Ed. 2013, 52, 12751—12770
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PCy;
MesSi, ,CH,tBu &
Me-Si Y [(CysP)2M] S_/ \S'
e3Si Si=Si iMe. Me3Si 1=9l,, SiMe
\C/ 3 - CysP B / ll"C/ 3
tBuH,C” \o. Cy = cyclohexyl 7 ™
2 SiMes My= de Pt Yio 1BURC SiMe; Me,si CHztBu

Not so alkyne like: A dialkyldisilyne (left,  giving complexes (red) with a trans-bent
green) that can be isolated is synthesized = geometry, in contrast to n*alkyne com-
and fully characterized. It coordinates to  plexes. The complexes showed significant
palladium and platinum in a n*fashion metallacycle character.

0.6 0.6

0.4 0.4
A A

02 PCPDTBTSO;K 02

' >
} Dialysis in Water - . . . .
400 800 1200 400 800 1200
Alnm Alnm

PCPDTBTSO;K, an anionic, narrow-band-  generate radical cations, which are stabi-
gap conjugated polyelectrolyte, was found  lized by the pendant sulfonate anions.
to be doped after dialysis. The proposed ~ Formation of polarons is supported by
doping mechanism involves protonation  spectroscopy and electrical-conductivity
of the polymer backbone, followed by measurements.

electron transfer from a neutral chain, to

O (sacT o
S-AGT
N N+ STGA _~ N
HNT N N

dR HN N7 N
’ > >

S TGA\/\N)\\N N HoN )\\N 'Tl
H dR dR

A combination of chemical modifications  The elucidation of the chemical structures

and LC-tandem MS was used for the of such DNA-protein crosslinks is neces-
structure elucidation of various ethylene  sary to understand mechanisms of muta-
crosslinks of DNA with Of-alkylguanine-  genesis.

DNA alkyltransferase (AGT, see picture).

Jj) H+ NuH /g " =ron catalysis

R Nu” R @=Iminium activation

up to 95:5e.r.
Three is a lucky number: An enantiose- cycles. This waste-free triple cascade
lective transformation of allylic alcohols process merges an iron-catalyzed bor-
into B-chiral saturated alcohols has been  rowing-hydrogen step with an aminocata-
developed by combining two distinct lyzed nucleophilic addition reaction.

metal- and organocatalyzed catalytic
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C.-K. Mai, H. Zhou, Y. Zhang,
Z. B. Henson, T.-Q. Nguyen, A. |. Heeger,
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Gap Conjugated Polyelectrolytes During
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DNA Damage @

G. Chowdhury, S.-H. Cho, A. E. Pegg,
F. P. Guengerich* 12879-12882

Detection and Characterization of 1,2-
Dibromoethane-Derived DNA Crosslinks
Formed with O®-Alkylguanine-DNA
Alkyltransferase

Dual Catalysis

A. Quintard,* T. Constantieux,
J. Rodriguez* 12883 -12887

An Iron/Amine-Catalyzed Cascade @
Process for the Enantioselective
Functionalization of Allylic Alcohols
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(‘lpc),BH
Et0 /\/k
M
O R2=Me, R3=Me | =
Me

o B('lpc),

1
up to 90% yield
d.r. >20:1

NN = RTOON
Lo Me/ o 93-95% ee

R2 N
J)j\ K/])_ o B('Ipc),

Rj (po)BH | ~icHO oH O 2
e
Et,O jZ\N/\ - R, N/\ up to 67% yield
R2=Et, R3=H o Me Lo dr>201
| Me ] Me 92-95% ee

On all fours: The title reaction with
(Ipc),BH provides tetrasubstituted enol-
borinates which undergo aldol reactions
with aldehydes to form products with all-
carbon quaternary centers with excep-

Dipolar cycloaddition: A highly efficient
copper(l)-catalyzed enantioselective
[3+2] cycloaddition reaction of 1,3-fused
cyclic azomethine ylides and nitroalkenes
has been developed. This method pro-

One with the surface: A method is
presented for electrode modification with
terminal alkynes and alkenes. Direct oxi-
dation of these moieties leads to efficient
grafting onto glassy carbon, gold, plati-
num, and indium tin oxide surfaces.
Various ferrocenes and 5,10,15,20-(4-
ethynylphenyl) porphyrin were attached in
this way.

Pass them on! Dithiobutylamine immo-
bilized on a resin is a useful reagent for
the reduction of disulfide bonds. Its ability
to reduce a disulfide bond in a protein is
enhanced greatly if used along with

a soluble strained cyclic disulfide or mixed
diselenide that relays electrons from the
resin to the protein. This electron-relay
catalysis system provides distinct advan-
tages over the use of excess soluble
reducing agent alone.

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

tional diastereo- and enantioselectivity. A
change to the substitution pattern of the
starting amide leads to either diastereo-
mer of the a-methyl-a-ethyl-B-hydroxy
carboxamide (1 or 2).

>20 examples
up to 91% yield
up to >20:1 d.r.
up to 96% ee

vides access to functionalized tropane
scaffolds with several quaternary and
tertiary stereocenters in a single step
under mild reaction conditions.

HAOYWLOTTd

oxidized reduced
protein protein
fast
HaN* HsN*  *NHj
2 {5
Se” H* Se-Se

SH

S.
o' @lCe
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New modes of DODH: Oxorhenium
compounds act as deoxydehydration-
(DODH)/acid dual-purpose catalysts to
transform biomass-derived diol sub-
strates into a variety of commodity
chemical precursors. The power of this

N
E\ Nuc UﬁHJ
—_——
0 R  isomerization/
protonation
Nuc = indolyl

key
oxocarbenium ion

Working together: A mild and efficient

isomerization/protonation sequence gen-
erates pyran-fused indoles by cooperative
catalysis between cationic iridium(lll) and
Bi(OTf);. Three distinct cyclization mani-

Not a trace: Borylation of the nitrogen in
nitrogen heterocycles or anilines provides
a traceless directing group for subsequent
catalytic C—H borylation. Selectivities that
previously required Boc protection can be
achieved; furthermore, the NBpin direct-
ing group can be installed and removed
in situ, and product yields are substan-
tially higher. Boc =tert-butoxycarbonyl,
pin = pinacolato.

Angew. Chem. Int. Ed. 2013, 52, 12751—12770

approach is highlighted by a tandem [1,3]-
OH shift/DODH of 2-ene-1,4-diols and
2,4-diene-1,6-diols, and by a DODH/
esterification sequence of sugar acids to
unsaturated esters for the production of
polymers and plasticizers.

L R0
N R \
N\\/O

folds lead to the corresponding bioactive
scaffolds in good yields. In addition, N-
substituted indoles can be synthesized
enantioselectively in the presence of

a chiral phosphate.

Boi
NH, HN- P!
N N

R R
Traceless .
ﬂ Direction l HBpin
.Bpin

NH, HN- =P
\-Bpin X Bpin

| D |
N X

R R

30 examples with anilines and N-heterocycles

A bent dicopper-hydride cation that has
an N-heterocyclic carbene supporting
ligand has a Cu-H-Cu angle of 122° in the
solid state. Density functional theory
suggests an open three-centered metal—
hydrogen interaction. The hydride reacts
readily with methanol and with carbon
dioxide; insertion of phenylacetylene
affords a gem-dicopper vinyl complex.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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S. M. Preshlock, D. L. Plattner,

P. E. Maligres, S. W. Krska,*

R. E. Maleczka, Jr.,*

M. R. Smith, I1I* 12915-12919

@
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bromine salt

N-PG 8H-R-TRIP

% = | N RH NaHCO;3
S N toluene, 0 °C

A shorter path: A highly enantioselective
bromocyclization of tryptamine has been
developed using an anionic chiral phase-
transfer catalyst. This method provides

a direct approach for preparing chiral

Similar yet different: A one-step regio- and
diastereoselective synthesis of three new
bis (pyrrolidine) [60]fullerenes, one cis-

1 and two unprecedented cis-2 diastereo-
isomers, is reported (see scheme). The
compounds are easily purified using

Me H H
N
3 steps k
—_—— Ry

\\w
N'H e
(-)-chimonanthine

3-bromopyrroloindoline from tryptamine,
which enables a four-step enantioselective
synthesis of (—)-chimonanthine. PG =
protecting group.

CcHO H
+ ~~N~_-COOH

simple chromatographic techniques, and % '7
were fully characterized by spectroscopic
techniques and X-ray crystallography. A -
mechanism for the isomeric conversion
observed is proposed.
RO
RO&&L catalyst RO R
Ho OR _ controlled RO O
HO HO OR
18 examples, 0—PG 0.,-0
substrate regioisomer O'P\OH
controlled ratio up to 25:1 OO
0 OCH3; OCHj3;
g e = 50 i—~cH §
ROO OR Pk catalyst
PG” HO 3 R = 4-Ad-2,6-iPryCeHy

In control: A chiral phosphoric acid
catalyst (see scheme) significantly
enhances or completely overrides the
inherent regioselective acetalization pro-
files exhibited by monosaccharide-derived
1,2-diol substrates. This study represents

Electron transfer through DNA: The elec-
tron-transfer dynamics of i-motif DNA
conjugated with pyrene (Py) and anthra-
quinone (AQ) has been investigated by
fluorescence up-conversion and transient
absorption spectroscopic methods. Elec-
tron transfer (see red arrows) in i-motif
DNA is more efficient than in duplex
DNA, suggesting that i-motif DNA can be
used as electron carrier in nanoelectronic
devices.

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

the first example of chiral-catalyst-directed
regio- and enantioselective intermolecular
acetalizations, which are complementary
to existing methods for substrate-con-
trolled functionalization of polyols.

; 3 A
T = i-motif DNA
OH-

5’ 3’ Duplex DNA
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O R'H O R! Nu
>Q[(0R2 FeCls6H,0, DTBP, DCE OR?
+ - | N N
air, 120 °C, 24 h N P05

50 examples, up to 90% yield

Fully loaded: A coordinating activation
strategy has been developed to furnish a-
quaternary a-amino acids through the
iron(l11)-catalyzed oxidative functionaliza-
tion of 0-C(sp®)—H bonds of a-tertiary a-
amino acid esters. The reaction exhibits

Oxidation-State-Dependent

o No Reaction
Photoreactivity ﬂ:
e

=}

Intramolecular
Cyclo-Dimerization

Rapid Intramolecular
C-C Bond Formation

a broad substrate scope for both a-amino
acids and nucleophiles (Nu) as well as
good functional-group tolerance (see
scheme, DTBP =di-teri-butyl peroxide,
DCE =1,2-dichloroethane).

What’s up sulfur? The photochemical
reactivity, including a mechanistic study of
sulfur-bridged anthracenes is reported.
The oxidation state of the bridging sulfur
(SO,) dictates the excited-state behavior
of these molecules (see picture).

CH
Make the switch: The three-enzyme cas- ? COH
sette MarG/H/I is responsible for stereo- I N
specific biosynthesis of 3-methyltrypto- —— N
phan from L-tryptophan (1). MarG/I con- J
vert 1 into (2S,3R)-B-methyltryptophan, ©j/\rC02H
while MarG/l combined with MarH con- Nl NHz
vert 1 into (2S,3S)-f-methyltryptophan. H 1
MarH serves as a stereochemical switch MarGIHII\* CHs
by catalyzing the stereoinversion of the f3- ~~COH
stereocenter. 5 | NH2
H
j’\ MHMDS j\ LDA j\
Ve e, ACOC "N, ArCOCI Ve e,
Ar THF THF ~COAr
Ph\/(s<)CN -100°C Ph\/<CN -100°C (RCN
retention inversion
e.r. up to 2:98 M = Li, Na, K e.r. up to 96:4

Back to ‘base’ics: The title reaction of
enantioenriched a-ureidonitriles was
found to proceed in a highly enantiodi-
vergent manner despite the intermediacy
of stereolabile a-nitrile metallocarban-
ions. Enantiodivergence is dependent

Angew. Chem. Int. Ed. 2013, 52, 12751—12770

upon the base used. For the less basic
hexamethyldisilazides (HMDS), deproto-
nation in which a metal (M) cation is
precomplexed with an electrophile is
proposed. LDA =lithium diisopropyla-
mide.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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A help rather than a hindrance: Carbona-
ceous deposits have been found to play
a key role in the selective synthesis of
isoprene from formaldehyde and isobu-
tene over solid catalysts. They accumulate
on the catalyst surface during the induc-
tion period and promote the interaction of
the substrates at the steady state. The
proposed mechanism (see scheme)
shows the way forward for the design of
efficient solid catalysts for the synthesis of
isoprene.

Better by Hf: Anion coordination to

a bridging hafnocene nitride complex,
prepared from CO-induced N, cleavage,
increases the nucleophilicity of the nitro-
gen atom, thus promoting additional N—C
bond formation with a typically inert

CH3 R R-O-CH,*
H,C” /Cf_z\\\ /)/H}C CHj3
+
CHg3 CH:
H20 HZC—C&
/
R-O-CH, CHs

R* — carbonaceous deposits

terminal isocyanate ligand. This cascade
sequence allows synthesis of otherwise
challenging mono-substituted ureas
using N,, CO, and an appropriate elec-
trophile.

1
RRz:N;o [{RhCp*Cl,}L,JAgSbF,  RY R’
R? CsOPiv, PivOH <R
A * =/ A
R MeOH, RT, 24h R3L
Z 4

R' = alkyl, R? = alkyl

Double role: A traceless directing group

also acts as an internal oxidant in a novel
Rh"-catalyzed protocol developed for the
synthesis of ortho-alkenylated tertiary ani-

3
7

3 2
R! F{\O\‘lﬁ R

Benzophosphole construction was
achieved through the Ag'-mediated dehy-
drogenative annulation of phenylphos-
phine oxides with internal alkynes in

a process involving C—C and C—P bond
formation. A wide range of asymmetrical

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

32 examples up to 82% yield

lines (see scheme). A five-membered
cyclometalated Rh"' complex is proposed
as a plausible intermediate and confirmed
by X-ray crystallographic analysis.

AgOAc

or R2
Mn(OAc
(OAc) ®R3
P
R! o)

17 examples, 35-96%

phenylacetylenes could be employed and
the reactions proceeded with perfect
regioselectivity. Moreover, the annulation
could be conducted even at room tem-
perature when a Mn"" promoter was used
in place of Ag'.
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The size of organic nanoparticles (NPs)
can be electrochemically determined by
Faradaic charge transfer when nanoparti-
cles strike an electrode. Indigo NPs were
used as a model (see distribution of the
NP diameter). This strategy could be used
for monitoring the size of a wide range of
organic nanoparticles.

Solar Fuels: Different n- and p-type semi-
conductors have been investigated for
sustainable solar fuel production. p-Type
semiconductors, such as NiO, Fe;O,,
Co;0,, and CuO, are able to reduce
carbon monoxide by water or hydrogen to
methane (see picture). The highest CH,
yield achieved was 17.26 mmol of CH, per
gram of catalyst using NiO in an excess of
H,.

R R3
Z Z
Gl N e
R L _NHRS
NMeR
o)

Born to couple: The Pd(OAc),-catalyzed
reaction of o-alkynylanilines (1) with o-
alkynylbenzamides (2) affords the cycli-
zative cross-coupling products 3 in good
to excellent yields. Three bonds are cre-
ated in the formation of two heterocycles

Angew. Chem. Int. Ed. 2013, 52, 12751—12770

nBugNI (2.0 equiv)

relative frequency

50 100 150 200
Diameter of Indigo NPs / nm

Photocatalyst

All caged up: The first total synthesis of N-
decarbomethoxychanofruticosinate (see
figure) is achieved by using a Sml,-medi-
ated intramolecular Reformatsky-like
reaction to create the seven-membered
ring, and an intramolecular oxidative
coupling to install the caged and strained
ring system.

=Z
Pd(OAc), (0.1 equiv) R4—— |
Cu(OAc); (0.8 equiv) S

HOA (1.0 equiv)
DMSO, air, 80 °C g2 N”R!

1
24 examples, upto 89% yield R 3

tethered by a tetrasubstituted double
bond. Mechanistic studies indicate that
the reaction is initiated by aminopallada-
tion with subsequent oxypalladation, N-
demethylation, and reductive elimination.
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Conditions
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CeFs CeFs

Q sFs
0%

Hexaphyrin

CeFs

Internal bridges: [26]Hexaphyrins with an
aromatic strap in 5,20 position have two
potentially cyclic conjugated networks,
that is, [18]porphyrin and [26]hexaphyrin
(see picture), and show a formal analogy

)

808 nm/

980 nm NIR-II fluorescence

(1000-1700 nm)

-——

Ethangl’

w3 e

cell

STGGaI |
CMP- Neu5A09N3

A game of tag: N-Glycans on the surface
of living cells were selectively tagged by
exogenously administering recombinant
ST6Gal | sialyltransferase and azide-
modified CMP-Neu5Ac. This modification
was followed by a strain-promoted cyclo-

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

5%

contribution

CeF: 6Fs
CeF§ oFs
Porphyrin

with [18]annuleno[18]annulens. 1,3-Phen-
ylene-, 2,5-thienylene-, and 2,5-pyrrylene-
bridged [26]hexaphyrins have been syn-
thesized and characterized.

Embedded in a polymer: A hydrophobic
organic molecule that fluoresces in the
near-infrared Il (NIR-11) region was made
water-soluble and biocompatible by its
embedment in a polymer nanoparticle,
which was then coated with hydrophilic
poly(ethylene glycol) chains. The resulting
nanoparticles exhibit bright fluorescence
in the NIR-1l window and high photo-
stability in aqueous media and were used
for in vivo imaging in mice.

See-through surfaces: High transparency
is required to use superomniphobic sur-
faces, which can be self-cleaning, stain-
proof, anti-bio-fouling, drag-reducing, or
anti-fogging, for smartphone screens (see
picture), eye glasses, windshields, or flat
panel displays. A spray-based method has
now been developed that can fabricate
transparent, flexible, and highly super-
omniphobic surfaces. HD = hexadecane.

%\@/ﬁ#{‘g 000, &«/—gy""

addition using a biotin-modified diben-
zylcyclooctynol (red star=biotin). The
methodology will make it possible to
dissect the mechanisms that underlie
altered glycoconjugate recycling and stor-
age in disease.

Angew. Chem. Int. Ed. 2013, 52, 12751—12770
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n

Straightforward access to a cerium(IV)—
carbene complex was provided by one-
electron oxidation of an anionic “ate”
cerium(lll)—carbene precursor, thereby
avoiding decomposition reactions that
plague oxidations of neutral cerium(lll)

A fingerprint spectrum technique that
utilizes cationic conjugated-polymer-
based fluorescence resonance energy
transfer (FRET) is used for multiplex
detection of DNA mutations. This method
detects as low as 5% mutation of the total
DNA. Ten PIK3CA mutations originating
from 30 clinical breast cancer samples
could be detected.

Normoxia

Let it shine: New hypoxia-sensitive fluo-
rescent probes were developed; they
consist of a rhodamine moiety with an azo
group directly conjugated to the fluoro-
phore. Because of an ultrafast conforma-
tional change around the N=N bond, the

Angew. Chem. Int. Ed. 2013, 52, 12751—12770

Ph SiMes
PhuR—=N  ODi
AgBPh, N O\ S PP
—_— C=Ce
-Ag /_/\
-KBPhy Phi-P=—=N  ODipp
PH SiMe;

compounds. The cerium(IV)—carbene
complex is the first lanthanide(IV)—ele-
ment multiple bond and involves a two-
fold bonding interaction of two electron
pairs between cerium and carbon.

Fingerprint spectrum

0.
N

&>
——— read-out

_
==y
o
-0
7

Multiple FRET

AFRET ratio

wildtype

mutation 1

Where is CO,? The intermolecular inter-
actions of [C,mim]BF, and [C,mim]PF,
ionic liquids and CO, have been deter-
mined by high-pressure NMR spectros-
copy in combination with molecular
dynamic simulations. The anion and the
cation are both engaged in interactions
with CO,. A detailed picture of CO,
solvation in these ILs is provided. CO,
solubility is essentially determined by the
microscopic structure of the IL.

Hypoxia

compounds are nonfluorescent under
normoxia. However, under hypoxia, the
azo group is reduced, and a strongly
fluorescent rhodamine derivative is
released.

mutation 2
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tBu
1 0 i

R OSl\tBu

EEEE——

// AgOTs (3 mol %)

R2

Bent out of shape: Silver-catalyzed inser-
tions of silylenes into propargylic C—O
bonds of epoxides regioselectively form
1,2-silaoxetanes, which add to aldehydes
to give the title allenes as single diaste-

Si-0O
R! R3CHO
—>
Vi

tBu
R3 o \ t(B)U
Sl/ N
\/ R1
R? ®

21-71% overall
single diastereomer
reomers (see scheme; Ts =4-toluene-
sulfonyl). An X-ray crystal structure con-
firmed the stereochemistry of the allene,
which is bent significantly from linearity
(164°).

R R N=N N=N
’ O feu NN 0 e Z o N
Rl———8i 7 i Bi 7 N R!
o THFR,RT N o ]
R
Triazole anion-equivalent

9 acetylides
58-99% yield

17 triazolides
60-91% yield

11 functionalizations
74-99% vyield

Fully loaded: Readily accessible and shelf-
stable 1-bismuth(I11) acetylides react rap-
idly and regiospecifically with organic
azides in the presence of a copper(l)
catalyst (see scheme). The reaction toler-
ates many functional groups and gives

—— Cholesterol
——— Triglyceride
BSA

Amide |

Raman intensity

1650
Raman shift (cm™")

1680

A finger on the pulse: Current molecular
analysis of cells and tissues routinely
relies on separation, enrichment, and
subsequent measurements by various
assays. Now, a platform of hyperspectral

\')

Protein

Heat
degradation

No /
protection ><

1710

excellent yields of the previously unre-
ported 5-bismuth triazolides. This
uniquely reactive intermediate is func-
tionalized under mild reaction conditions
to give fully substituted 1,2,3-triazoles.

stimulated Raman scattering microscopy
has been developed for the fast, quanti-
tative, and label-free imaging of biomole-
cules in intact tissues using spectroscopic
fingerprints as the contrast mechanism.

Anti-apoptotis
proteins

release € E%

‘v ¢ RraN
Hsp

Apoptosis

Overcoming resistance: Heat-treated
cancer cells possess a protective mecha-
nism for resistance and survival. Resist-
ance-free apoptosis-inducing magnetic
nanoparticles (RAINs) successfully pro-
mote hyperthermic apoptosis, obstructing

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

Cell survival

cell survival by triggering two functional
units of heat generation and the release of
geldanamycin (GM) for heat shock pro-
tein (Hsp) inhibition under an alternating
magnetic field (AMF).
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A strong bond: A strategy based on
intramolecular hydrogen-binding interac-
tions in 2D covalent organic frameworks
(COFs) is shown to improve the crystal-
linity, porosity, and chemical stability of
the material (see picture). The concept is
validated by removing the hydrogen-
bonding interaction in the methoxy analog
which showed a lower stability and crys-
tallinity.

PaAjOA PH

SH

| Protein/Peptide \N/('ron
H

o)

N-S acyl
transfer

Ly

Tagging the terminus: N—S acyl transfer
in native peptides and proteins can be
reliably intercepted with hydrazine. The
method allows selective labeling and

Protein/Peptide

. Hscom:ow
agtation HICCU pS
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Two sorts of MoS,: A single-layer, metallic
form of MoS, (1T-MoS,) and a nanocom-
posite of a second form of MoS, (few-layer
2H-MoS,) with heavily nitrogenated re-
duced graphene oxide (NRGO; N content
ca. 15%) show outstanding performance
in the production of H, under visible-light
illumination.

SH
Protein/Peptide \N
H g
‘I‘ NCL

ligation, without recourse to the use of
protein-splicing elements. NCL = native
chemical ligation.

Caramboxin: Patients suffering from
chronic kidney disease are frequently
intoxicated after ingesting star fruit. The
main symptoms of this intoxication are
named in the picture. Bioguided chemical
procedures resulted in the discovery of
caramboxin, which is a phenylalanine-like
molecule that is responsible for intoxica-
tion. Functional experiments in vivo and
in vitro point towards the glutamatergic
ionotropic molecular actions of caram-
boxin, which explains its convulsant and
neurodegenerative properties.
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Carboxylates

Synthetic Methods
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Aryltrifluoromethylation
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Metal-Free Aryltrifluoromethylation of
Activated Alkenes

cat.
[Fe(acac)s]

| X
0" "0

Open access: Despite the exceptional
level of sophistication in cross-coupling
chemistry, reactions of substrates that
incorporate the leaving group as an
integral part into a heterocyclic scaffold
are scarce. The title reaction outlines the

Changing course: While organolithium
and Grignard reagents favor addition to
C1 of A (R=Me), the corresponding

organoytterbium reagents add to C2 (R=

tBu). Computational studies provide
insights into the nature of organoyt-
terbium species and their reactivity, and
a total synthesis of (—)-mansonone B
illustrates the utility of the method in
terpenoid synthesis. Tf=trifluorometha-
nesulfonyl.

Me- [Fe]
COOH

utility of this reaction format (see scheme;
acac = acetylacetonate), provides a con-
venient entry into stereodefined diene
carboxylates, and adds a new chapter to
the field of iron catalysis.

OH
=i MeO
R=M
RO 1(6 = o)
‘/\
‘\/ o
@ \ M [Yb(OTf)3]‘
= tBu R’
OH

R' = alkyl, aryl, heteroaryl, vinyl, alkynyl

Wrap and stack: Polyanionic [arylene]-
ethynylene polymers that helically wrap

single-walled carbon nanotubes (SWNTs)

enable the production of functionalized
SWNTs that are soluble in organic sol-

Togni

JW(RS reagent R1
R2 \

Metal-free: The first metal-free aryltri-

fluoromethylation of activated alkenes has

been developed. With this method, tri-

fluoromethylated isoquinolinediones, spi-

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

vents. These SWNTs can assemble into

structures featuring aligned nanotubes

that maintain the optoelectronic proper-
ties of individual SWNTs.

o) i R% (6] R
N/R N CF; \ 3 CF, , CF;
) o MeO S0 Rill ‘r2
R \ PZ e}
CF;3 N R?

robicycles, oxindoles, and a-aryl-B-tri-

fluoromethylamides were obtained with

high control of the regioselectivity.
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Check out these journals:

CHEMISTRY

The authors of this Communication wish to correct mistakes in two of the original
Schemes. To clarify, the acetylene in the general reaction of Scheme 3 does not contain
a methyl group but a substituent labeled R* as shown below. The structure of 4p in
Scheme 4 was missing the 5-OMe group. The data and structure shown in the
Supporting Information is correct.
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Abstracts for Communications

From January 2014 onwards, all Communications in Angewandte Chemie will contain an abstract as their
first paragraph. We therefore request that every new Communication be submitted with such an
abstract. When you write the abstract, please keep the following aspects in mind (they can be found in
more detail in the Author Guidelines on the journal’s homepage in Section 3.1):

In the abstract, the motivation for the work, the methods applied, the results, and the conclusions drawn
should be presented (maximum 1000 characters). The abstract should contain several keywords to aid
finding the paper online, and it should not mention graphical elements, tables, or references within the

paper.
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