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recently attracted considerable attention. (PAAGAU(EPR) A. Gémez-Sudrez,
Such well-defined complexes can now be
isolated and fully characterized and may
assist in elucidating the exact action of
gold centers in gold-catalyzed reactions.
In view of the latest developments in this
area, possibilities now abound in terms of
mechanistic exploration and novel cata-

lyst design. g
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Adaptor

Come together: The joining of two mini-
ature proteins binding different protein
targets in a synthetic adaptor protein is
a novel way to induce proximity between
proteins. The formation of a ternary com-
plex was shown to cause the phosphor-

On/off catalysts: Control over catalysis
can be gained when the catalysts can be
switched between an active and a non-
active state by external stimuli. In recent
examples, orthogonal signals—light, pH,
or the addition of ions—are used for the
switching.

In pairs: The key to understand living
systems is enciphered in protein—protein
interaction networks. For unraveling its
complexity, a potent toolbox of small
molecules (cross-linkers and chemical
inducers of dimerization) is available to
sense and induce the dynamic interaction
processes in living cells.
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ylation of a noninherent substrate (hDM2)
by the kinase Hck. The approach holds
promise to become a genetically encod-
able system to redirect enzyme activities
in vivo.
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LECtric lighting: The expansion of artifi-
cial illumination and the need for more
efficient appliances is stimulating inno-
vative lighting concepts. Light-emitting
electrochemical cells (LECs) based on
luminescent transition-metal complexes
(see picture) stand out as promising
devices for lighting panels, thanks to
recent advances in their design, driving
conditions, and their overall performance.

The mighty cinchonidine: A diastereo-
meric surface complex in the asymmetric
hydrogenation of ketopantolactone on
chirally modified Pt is monitored by in situ
ATR-IR spectroscopy, in combination with
modulation excitation spectroscopy and
phase-sensitive detection. Cinchonidine
bound to the surface with its quinoline
ring is shown to induce the chiral envi-
ronment through a C9—0---H--O=C
interaction (see scheme).

The NMR signal of hyperpolarized '*Xe
trapped in cryptophane cages in different
solvents experiences different chemical
shifts. An encoding method is presented
that involves the optimal use of reversible
Xe binding and efficiently uses hyper-
polarization. This method is utilized in
nanomolar imaging, subsecond imaging,
and time-resolved studies while main-
taining high spectral selectivity.

R2 Rf—I—O

X

R3

R¢ = CF3, CF,CF3

No transition metal! Fluorinated hyper-
valent-iodine reagents react with TEMPO-
Na in the presence of an alkene under
mild conditions to give the corresponding
perfluoroalkylaminoxylation products.

Angew. Chem. Int. Ed. 2012, 51, 8127 - 8140
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R3

B ———

THF, 20 °C

These radical addition/trapping reactions
occur with high stereoselectivity using
commercially available reagents, and the
product alkoxyamines are readily trans-
formed into the corresponding alcohols.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Cleaved by frustration, an H, molecule
inserts into the void between the compo-
nents of the frustrated Lewis pair 1, which
consists of a dicationic ruthenium pincer
complex as the Lewis acid and (tBu);P as
the Lewis base. The end-on-coordinated
N, in 1 accepts the hydride, and this is the
initial step, which could, in principle, lead
to the complete reduction of N, to NH;.

Ru—|2+ Rul 1+
: +Hy |
N
Il P@Bu I
N
W
1

I -
Nyt~ x
X=0,S8 Y=0,S
similar in
structure and reactivity

[{RhCp*Clo})] )
catalyst 22
= !

S

By X

Sl

Y

19 examples
+ regioselective
+ chemoselective

SR

A hot couple: An unprecedented
rhodium(l11)-catalyzed cross-dehydrogen-
ative coupling (CDC) of various furan and
thiophene derivatives leads to valuable
2,2"-bi(heteroaryl) products in good yields

Getting to the root of Hg: Experiments
with amalgams as a source for laser-
ablated Hg atoms as reaction partners
with OF, gave strong HgF, IR absorptions
and new bands in the Hg—F stretching
region for OHgF and FOHgF molecules
trapped in solid neon and argon. Assign-
ment of these new bands to the first
oxyfluoride of mercury, OHgF, and to the
FOHgF insertion product is supported by
quantum-chemical methods.

Direct proof of the cage connectivities of
four isomers of Cq, the highest isolable
empty fullerene, has been achieved. Cy
fractions, which were isolated from ful-
lerene soot by recycling HPLC, were
chlorinated and the resulting single crys-
tals of CgsCl,, and CqsCl,, were studied by
X-ray diffraction using synchrotron radia-
tion. D,-Ce6(183)Cl,, (see structure; gray
C, green Cl) was obtained in two crystal-
line modifications.

Angew. Chem. Int. Ed. 2012, 51, 81278140

and selectivities (see scheme). In addi-

tion, pyrroles and indoles
used as coupling partners
arylated products.

O-Hg-F

194.9 pm

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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193.0 pm
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Spectroscopic Observation of a Group 12 (3
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Mercury Oxyfluorides
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Higher Fullerenes

S. F. Yang,”* T. Wei, E. Kemnitz,
S. I. Troyanov* 8239-8242

Four Isomers of Cy Fullerene Structurally
Proven as Cg4Cl,, and CgCl,,
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Ar)\(R1 AL g Aru<4o/R1
R2 air (25 °C) or O, (0 °C) 5
C4HsCl / brine R
up to 95% ee

A complex situation: Asymmetric epoxi-
dation of conjugated olefins was achieved
at room temperature using ruthenium
complex 1 as the catalyst and air as the

The first examples of iron(l) sulfide com-
plexes are presented, in contrast with the
+2 and + 3 oxidation states that are well-
known in synthetic and biological sys-
tems. Spectroscopic and computational
studies show a high-spin d’ configuration
at the metal. Alkali metal cations play

a key role in supporting the unusually low
oxidation state.

1: Ar= 3,5-Cl,CqHs

oxidant to give epoxides in up to 95% ee
(see scheme). When the product was acid
sensitive, the reaction was carried out at
0°C under oxygen.

XX XX

1 _R* 1
X__N 0 cat. [Co(acac);] X__N
f cat. IMesHCI g 7 s
(] H + X E—— !
e | B | CyMgClI, DMPU S I B

X
R3
R R X =N, CH

Inexpensive cobalt catalysts enable the
first direct arylation and benzylation of
(hetero)arenes with aryl carbamates, sul-
famates, and phosphates with ample

[Pt=CHR]*

Often proposed, hard to catch: The bis-
(platinacycle) trans-[Pt{P[2,6-(CH,)-
(Me)C¢Hs]iPr,},] experiences a-hydride
abstraction by action of Ph;C*PF,~ to yield
a trans-alkyl-alkylidene species. The elec-

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

R*= C(O)NMe,, SO,NMe,

scope. The non-radical C—H/C—O aryla-
tion reaction even proved viable at ambi-
ent temperature.

CO,Et

Alkene

trophilicity of its {Pt=CH}* unit is dem-
onstrated by ylide formation by reaction
with Lewis bases, stepwise hydrogena-
tion, and carbene cross-coupling with
N,C(H)CO,Et (see scheme).
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From amido to imido: A dinuclear amido-
bridged iridium complex promotes the
dehydrogenation of alcohols, affording
unusual mixed amido/imido Ir, and bis-
(imido) Ir; clusters. Theoretical calcula-
tions suggest that bridging u-NH, link-

ages are crucial to achieve the formation
of hydrido amine diiridium species, as

a result of a concerted net hydrogen
transfer through a proposed eight-mem-
bered dimetallacycle.

@ Cu(OTh), R* R1 R2 Easy Rip1 Re
R27=< (R, F1') -PhBOX functlonallzatlon
R 0 “Gh,Glyhexanet 15 Re

room temperature

R3 17 examples
R4 up to 97% yield
up to 98% ee

Various substituents

FG=Ester, amide, alcohol
carboxylic acid, etc.

up to 99:1 d.r.

A copper-catalyzed enantioselective
Claisen rearrangement of easily accessible
enolphosphonates using the commer-
cially available PhBOX as the chiral ligand
was developed. A wide range of rear-
rangement products with contiguous ter-

tiary and all-carbon quaternary centers
were obtained in excellent yields and
stereoselectivities. The a-ketophospho-

nate substituent in the products could be

easily transformed into other functional
groups.

o o [o” S0 <—0—
N /_7 N (o)
NG ,oJ INgMZ0 on 5 Wo
Ph,P [Calothf)Jor  PhaP /' \ oc M
G ] _cHy Sttt OC_ | s I 1 Ol 7Y \,
YA CD,Cl, 7 71 =0
o® 0 -THF ot ¢ © o ¢
0o o O  CH,

A helping hand: Incorporation of Group 2
Lewis acids into a macrocycle appended
to a phosphine ligand attached to a rhe-
nium carbonyl complex promotes other-
wise unfavorable transformations of

;M(Cer)s
HO

\

Al(CFs);

X

Frustrated delivery: Frustrated Lewis pairs
derived from tBu;P and Al(C¢Fs); activate
H, to give [tBusPH] (1-H) (Al(CGFs)s)al,
which reacts with unactivated olefins to
give RAI(C4F;), (R=Et or Cy) and [tBu;PH]

Angew. Chem. Int. Ed. 2012, 51, 8127 - 8140

coordinated CO (see scheme; M=Ca,
Sr). These Lewis acids form relatively
weak M—O bonds, thereby enabling
release of organic products from the
metal center.

[Al(C¢Fs)4]- The proposed mechanism
involves olefin activation by aluminum,
which is supported by the isolation of the
cyclohexene complex

[AI(CeFs)s3 (CeHo) -

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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(0]
10 mol% 1
R1/\)J\H 20 mol% KHCO3
—_—

toluene/MeOH (20:1)
RT, 24-48 h, 0.2Mm

R NO2

R' = aromatic, heteroaromatic, aliphatic
2 = Aryl, ArCH=CH, ArC =C

Synthesizing synthons: The highly enan-
tioselective title reaction is described. It
employs catalytic amounts of N-hetero-
cyclic carbene precursors and transforms
a broad range of nitroalkenes, such as

Double- and triple-decker oligoarylamines
have been prepared and characterized by
X-ray crystallography for the first time (see
picture; C black, N blue). The N- dlanlsyl
aminophenyl-substituted double decker
exhibited the multiredox activity, and the
oxidized species were confirmed to be in
high-spin states on the basis of pulsed
ESR spectroscopy.

Reining in the outliers: An efficient
approach for enantioselective hydrogena-
tion of 3,4-disubstituted isoquinolines
was successfully developed. When iso-
quinolines are treated with [Ir(cod)Cl],/
(R)-synphos in the presence of 1-bromo-3-
chloro-5,5-dimethyl-hydantoin (BCDMH),
the chiral 3,4-disubstituted tetrahydroiso-
quinoline derivatives are obtained with
ee values as high as 96 % (see scheme;
cod =1,5-cyclooctadiene).

Aiming high: The title reaction for the
synthesis of tertiary a-hydroxyketones is
reported. Protected 1,2-enediol carbo-
nates, the starting materials, were
accessed from simple and readily avail-
able enol carbonates. Highly functional-
ized tertiary a-hydroxyketones can be
obtained in high yield with excellent
enantioselectivity using this method
(see scheme).

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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-
d.r.upto 12:1
up to 99% ee

-

nitrodienes, nitroenynes, and nitrostyr-
enes, through reaction with a broad range
of enals, into &-nitroesters via homoeno-
late intermediates (see scheme).

FE

(40 pSI
[Ir(cod)Cl],
R)-synphos

BCDMH

ot B oy

toluene, 70 °C up to 96 % ee
d.r.>20:1
(0}
R1J\( H — RN
2 R?
R

up to 96% ee
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Not just any old iron! The reduction of

a bulky guanidinato iron(ll) bromide
complex yields a three-coordinate iron(l)
dimer that possesses the shortest Fe—Fe
interaction (2.127 A) reported to date.
Magnetic, Méssbauer, and computational

reduction

Fe-Fe=2.127 A

studies show the unprecedented com-
pound to contain two high-spin iron(l)
centers with significant multiple-bond
character. A related dimer containing
a rare example of an unsupported, car-

bonyl-free Mn—Mn bond is also described.

\ o \ \_e
PO2 B (e} PO,
o B \q’ 0 B 3'Extension
0 o__© \Iﬁgﬂ
o2
o. o._®
5’02@ B o} PO, _NHPG
o) o B 4%
03 \gI—NH Oy o 0N o
2 1 O/P\
o._ e o007 tLe o. e o0 L6
ROz B J & Protected PO, B NH,
o B \(I’ Monomer o B \(I_ Primer
@ O™\ NHPG l§o> ° O po®
2
O.__© \
O\Eoze PO, - 0
o B  5'Extension Template o B o
\%27. \lﬁi‘/‘ O\Po?
N [N \

Extending both ways: A method for DNA-
templated synthesis on solid support is
described. Controlled, stepwise chain
extension was demonstrated both in the

0 0
R ,\/\NJLR2 Né\NJL

direction favored by nature (3'-extension;
see scheme) and in the direction typical

for conventional DNA synthesizers (5'-
extension).

highly chemoselective

Py

,r:\'==]\/\> = \=n
¢y

H
R" = OH, NH,, CH,CO,H

Unique reactivity: In the presence of more
reactive amine and alcohol functional
groups and of carboxylic acids, the che-
moselective N-acylation of indoles (see
scheme) and oxazolidinones is achieved

O O
N
RZ
X7 N . \/\/@
k/u\w R®

Chiral allylrhodium nucleophiles: The
highly diastereo- and enantioselective title
reaction of a range of cyclic imines with
various potassium allyltrifluoroborates
most likely proceeds via allylrhodium(l)

Angew. Chem. Int. Ed. 2012, 51, 81278140

cat. DBU, CH;CN, RT, 1-24 h

N acylation (>7:1)

by taking advantage of the unique reac-
tivity of carbonylazole acylating agents
with catalytic amounts of 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU).

Me
O O
Ph N2
2 il 0 By
Ph M (cat.) X NH
Rh (cat.)
MeOH (5 equiv) r1_¢- =
THF, 55 °C R? R
up to >19:1d.r.
24 examples 99 % ee

intermediates, and represents the first
rhodium-catalyzed enantioselective
nucleophilic allylation of &t electrophiles
with allylboron compounds.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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one pot

O ‘R
1) Tf,0, 2-F-Py, CH.CI.
R1J\N‘R2 ) Th, ¥, GHoClp R1J\N’R2
N 2)RW/CeCly, —78°C, 1h H
1 3) NaBH4, MeOH, RT, 3 h 2

20 examples, 64-91% yield

R"'= aryl, hetero-aryl, alkyl, alkenyl, styryl;
R? = aryl, alkyl; R = aryl, alkyl, alkynyl;

RM = RLi; RMgX

Versatile and mild: The first general
method for the title transformation has
been developed (see scheme; 2-F-Py=2-
fluoropyridine; Tf=trifluorosulfonyl). The
amines are synthesized in good yields and

H cat. CuSOy, cat. Cul
[ 0, (1 atm)

the ketimine intermediates can be iso-
lated before the reduction. This method
should find applications in the synthesis
of nitrogen-containing bioactive mole-
cules and medicinal agents.

2

O, leading the way: The title reaction
proceeds through an oxidation/cyclization
sequence, thus representing the first
copper-catalyzed coupling reaction of
hydrazones through a C,,;—H bond func-
tionalization process (see scheme;

—95 °C, toluene

Breaking kamp: A catalytic route toward
chiral a-alkyl-B-ketoesters using the title
reaction of a-alkyl diazoester with alde-

hydes has been developed (see scheme).
The reaction proceeds with high to excel-

Elute 1 Elute 2

§
v

/\/%%
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Py, CFQSOQH
DMF, 95-150 °C

9 0
R'OC

up to 92% yield
up to 98% ee

SN R
-N
N

28 examples
47-96% yield

DMF = N,N’-dimethylformamide, Py =
pyridine). The method provides an envi-
ronmentally friendly and atom-efficient
approach to biologically active cinnoline
derivatives.

I
CR®
Y

R2

2L

sitophilate

lent enantioselectivities and this method-
ology was applied to a concise two-step
synthesis of the natural pheromone sito-
philate.

Leaving a lasting impression: Molecularly
imprinted polymers (MIPs) featuring
neutral binding sites for phosphotyrosine
(P) is also shown to have affinity for
sulfotyrosine (S) and a sulfotyrosine-con-
taining peptide. The MIPs were capable of
selectively capturing both a phosphory-
lated and a sulfated peptide in a mixture
and could release the peptides separately
based on elution conditions.
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Theoretical evidence: The existence of
inorganic double-helix structures at the
atomic level is theoretically predicted. An
unbiased quantum-chemical search for
the global minimum structures of Li,P,
(x=5-9) species is performed. For the
Li,P;—LigPs stoichiometries the global
minimum structure has a peculiar double-
helix form.

Orientation help: Valine-derived polyace-
tylenes are introduced as enantiomer-
differentiating alignment media. The F2-
coupled HSQC-type NMR spectra of both
enantiomers of isopinocampheol (IPC)
display narrow line widths allowing for the
precise extraction of residual dipolar cou-
plings (black contour plot: (+)-IPC in an
isotropic phase, blue: (—)-IPC in an
anisotropic phase, and red: (+)-IPC in an
anisotropic phase; J = coupling constant).

A polymeric nanocarrier: Polymersomes
tagged with a dodecamer peptide that
recognizes gangliosides GM1 and GT1b
are shown to cross the blood-brain
barrier, both in an in vitro model and

in vivo (see picture). The combination of
polymeric vesicles with a small GM1-
binding peptide and GM1/GT1b ganglio-
sides as targeting sites for blood-brain
barrier transport is unprecedented.

AT

LA AN

Density gradients with increasing con-
centrations of cyclodextrin and detergent-
destabilized liposomes are loaded with
detergent-solubilized membrane proteins
in a new approach for reconstituting
membrane proteins. During centrifuga-

Angew. Chem. Int. Ed. 2012, 51, 81278140
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| GM1-enriched caveolae
§ Endothellal cell
—e Fluorescent marker

—e Small GM1-binding peptide

e e
®
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tion, the detergent is gradually replaced by
the lipid. This gentle method separates
proteoliposomes from empty liposomes
and is particularly suitable for the lipid
reconstitution of large, fragile membrane
proteins.

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Surface Chemistry Interfacial phenomena: A solid-phase-
independent strategy for tuning the sur-
M. Liu, Z. Xue, H. Liu, face wettability is presented. Lewis acid—
L Jiang® —_ 8348-8351 baseinteractions at the oil-water interface
can greatly decrease the liquid-liquid
Surface Wetting in Liquid-Liquid-Solid interfacial tension and induce oleophilic
Triphase Systems: Solid-Phase- to superoleophobic wetting transition on - e g
Independent Transition at the Liquid— a nonresponsive microstructured surface &€ & @ vV Ve W
Liquid Interface by Lewis Acid-Base (see picture). 2 ‘ ° ° ‘ '
Interactions ’ > ’ ‘ Electron acceptor
Inside Cover
Surface Chemistry # % Tip-functionalized nanorods: Single-parti-
: cle spectroscopy shows that functionali-
P. Zijlstra, P. M. R. Paulo, K. Yu, Q.-H. Xu, %—’ ~, zation of small gold nanorods with thiol
M. Orrit* ____ 8352-8355 5 _& groups leads to a broadening of the

plasmon resonance by chemical interface
damping. By specifically functionalizing

the tips of the nanorod (see picture) this
broadening is nearly eliminated while the

sensing performance is maintained rela-
tive to fully functionalized particles.

///‘/’////////"////

Chemical Interface Damping in Single
Gold Nanorods and Its Near Elimination
by Tip-Specific Functionalization

Multiferroic materials: A novel class of
multiferroics based on organic—inorganic
hybrid materials is synthesized. The ferro-
magnetic properties originate from the
coordination network, whereas the ferro-
electricity results from the polar organic
ions (see picture, M =magnetization and
Multiferroics by Rational Design: P = polarization).

Implementing Ferroelectricity in

Molecule-Based Magnets

Multiferroics

E. Pardo, C. Train,* H. Liu,

L.-M. Chamoreau, B. Dkhil, K. Boubekeur,
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Dinuclear Metalloradicals ? . ? ] 1mm
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E. F. van der Eide, P. Yang,* E. D. Walter, haezF C/E; \‘/\';/PMeg 'VleaF’//'é\\\A.-;/PMe3 e
T. Liu, R. M. Bullock* _____ 8361-8364 0% | §9J [ ] %!‘
3.23A 3.03A air-stable crystals>
Dinuclear Metalloradicals Featuring
Unsupported Metal-Metal Bonds No support required: Unlike the unob- ened M—M bonds are of order 1'/;, and
servable radical cations [{CpM(CO),},]*  that they are not supported by bridging
(M =W, Mo), derivatives [{CpM(CO),- ligands. The unpaired electron is delocal-
(PMe;)},]'t are stable enough to be iso- ized over the M—M cores, with a spin

lated and characterized. Experimental and  density of about 45 % on each metal atom.
theoretical studies show that the short-
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NJP2

On (cell) suicide watch: The increased
permeability of apoptotic cells was used
to identify a peptide-based, covalent
inhibitor (NJP2) for glutathione S-trans-
ferase omega (GSTOT1) that is highly

Non-apoptotic

G
@G

G« \
@@«I—»

Apoptotlc

selective for apoptotic cells, with no
inhibition of healthy cells (see scheme).

This apoptosis-specific peptide could also

be used for imaging programmed cell
death.

Lewis Acidity and Mobility in PCPs/MOFs

Charged up: A novel porous coordination
polymer with a charged organic surface
(COS) comprising a zwitterionic organic
linker, viologen, has been synthesized.
The COS shows strong Lewis acidity

Release me! A new class of photothermal-
responsive [2]rotaxane-appended meso-
porous silica nanoparticles (MSNPs) was
developed. Remote-controlled movement
of the a-cyclodextrin ring (green) upon
trans—cis isomerization of the azobenzene
axle (red) enables the loading and release
of drugs on demand (see scheme). Cur-
cumin-loaded MSNPs were shown to
release curcumin into zebrafish larvae
upon treatment with visible light or heat.

AU(PMes)
Ph—=i=—0CH,

[Au(CH30)(PMes)]
EE—N

The gold(l)-mediated reaction between an
internal alkyne and methanol proceeds by
a dual activation mechanism, which
directly results in formation of gem-diau-
rated intermediates. Reaction intermedi-

Angew. Chem. Int. Ed. 2012, 51, 8127 - 8140

(MezP)AU.?

accompanied with flexibility, and the iso-
steric heat of H, adsorption is

9.5 k) mol~", which is comparable to that
of open metal sites (OMSs).

curcumin

o/ ° '
cis-MSNPs trans-MSNPs ~® @
(PMe3y)
Au
OCHjg H3CO, CHj
"Au(PMe3)
Ph CHj Ph

(PMea)

ates were investigated by IR multiphoton

dissociation spectroscopy, kinetics by
NMR spectroscopy, and the mechanism
by DFT calculations.
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M2 Proton Channel Structural Validation
from Full-Length Protein Samples in
Synthetic Bilayers and E. coli Membranes

Validation: Membrane protein structures
are sensitive to the environment used for
structural characterization. NMR spectra
of the full-length M2 proton channel from
influenza A were measured directly in

E. coli membranes and compared to
spectra of the protein in synthetic lipid
bilayers. The results demonstrate that
these bilayers provide a native-like mem-
brane environment.
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Insensitive towards inversion: Can resid-
ual dipolar couplings (RDCs) and other
anisotropic NMR observables be used to
determine absolute configuration? A crit-
ical assessment of recent approaches is
provided to determine the absolute con-
figuration from RDCs.

This article is available
online free of charge
(Open Access).
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