Hydrogen bonds ...

Aﬁbolnl[npi\ov

. can dynamically reverse their direction by means of an ultrafast flip-flop motion
of the donor and acceptor moieties engaged in the noncovalent contact. In their
Communication on page 2602 ff., P. Vohringer and co-workers describe an
application of femtosecond two-dimensional infrared exchange spectroscopy
(2DIR-EXSY) in which these elementary dynamics are observed in the time
domain of a simple model system, a vicinal diol.

Mass Spectrometry

In their Communication on page 2426 ff., T. Solo-
uki and B. Zekavat describe a new ionization
technique using radio-frequency signals for the
mass spectrometric analysis of volatile and semi-
volatile organic molecules.

Electroreduction

CO, electroreduction on copper is described by M. J.
Janik, A. Asthagiri, and co-workers in their
Communication on page 2459 ff. DFT calcula-
tions of the activation barriers of elementary steps
reveal a new path that leads to methane and
ethylene.

Protein Manipulation

T. Muraoka, K. Kinbara, and co-workers report in

their Communication on page 2430 ff. that a

triangular PEG analogue has a lower dehydration

temperature than the corresponding linear PEGs,
and suppresses protein thermal aggregation with
high efficiency.
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A definite turn-on: Turning on fluores-
cence only where successful labeling is
happening sounds as desirable as deliv-
ering a drug only where the drug target
resides. New fluorogenic xanthene deriv-
atives from the Bertozzi research group
are getting us closer to “magic bullet”
dyes (see picture).

Top gathering

{

New insights in capillary interactions
between nanofilaments have led to ver-
satile and scalable methods to build
complex structures that cannot be ach-
ieved by any other processing technique.
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Discriminating against arsenate: Deter-
mination of the structure of periplasmic
phosphate binding proteins at very high
resolution provides the basis for under-
standing the high discrimination of bac-
teria against arsenate. The results com-
plete our insight into earlier erroneous
conclusions on the ability of certain
bacteria to use arsenate instead of phos-
phate.
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Understanding the control of this process
is conducive to the development of high-
performance battery and capacitor elec-

trodes as well as photovoltaics, electrical
interconnects, and other smart materials.
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A new ionization technique: A radio-
frequency signal was used to ionize
neutral organic molecules in the ultra-
high-vacuum region of a Fourier trans-
form ion cyclotron resonance mass spec-
trometer. Radio-frequency ionization (RFI)
yielded signal/noise (S/N) ratios roughly
six times higher than those generated by
conventional 70 eV electron impact ion-
ization (EI).

Thermally Aggregated

Part of the solution: A PEG with a discrete
triangular structure exhibits hydrophilic-
ity/hydrophobicity switching upon
increasing temperatures, and suppresses
the thermal aggregation of lysozyme to
retain nearly 80% of the enzymatic activ-

A new dimension: The doping of amor-
phous poly(triazine imide) (PTI) through
ionothermal copolymerization of dicyan-
diamide with 4-amino-2,6-dihydroxypyri-
midine (4AP) results in triazine-based
carbon nitrides with increased photoac-
tivity for water splitting compared to
crystalline poly(triazine imide) (PTI/
LitCl~, see picture) and melon-type
carbon nitrides. This family of carbon
nitride semiconductors has potential as
low-cost, environmentally clean photo-
catalysts for solar fuel production.
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Structured PEG

Heat

Solubilized with
Higher-Order Structures

ity. CD and NMR spectroscopic studies
revealed that, with the structured PEG, the
higher-order structures of lysozyme per-
sist at high temperature, and the native
conformation is recovered after cooling.
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Kinetics and thermodynamics of amide
hydrogen exchange in proteins can be
investigated with two-dimensional
13CO-"N NMR correlation experiments
(see picture). The spectra are acquired
with high resolution and sensitivity. A
single type of experiment on one sample
serves to characterize hydrogen—deute-
rium fractionation factors and hydrogen-
exchange rates that span three orders of
magnitude.
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electron “
] N storage léf’z

AuNbBO,*
+

n-butane —
27 Triple HAA =

¥ 0K

Single, double, triple: Highly selective
double H atom abstraction (HAA) from
ethane and triple HAA from n-butane by
AuNbO;t clusters have been character-
ized by mass spectrometry and DFT
calculations. The multiple HAAs are ini-
tiated by oxygen-centered radicals and
promoted by gold. The gold atoms act as
electron acceptors during the triple HAAs
and help to store a pair of valence
electrons between Au and Nb atoms (see
picture).

Handling the (AFM) tip: The duration of
stable molecular junctions was prolonged
using a tactile feedback method in which
the operator can sense the force of the
AFM tip on the sample surface (see
picture). The movement of the tip is
adjusted accordingly, maintaining a more
consistent current (i) and voltage (V),
instead of having the tip move at a con-
stant preset speed, as in the conventional
setup.

0.3mm CI”

Under the microscope: In situ, video-rate
scanning-tunneling-microscopy imaging
during Cu electrodeposition reveals a pro-
found structural accelerating effect of CI~
on the deposition process (see images).
This effect could be present in systems

. Reaction Paths Open At
N § -1.15 V (RHE)

On the right path: Based on DFT calcu-
lations (incorporating the role of water
solvation) of the activation barriers of
elementary steps, a new path that leads to
methane and ethylene for CO, electro-
reduction on Cu(111) was identified.

Angew. Chem. Int. Ed. 2013, 52, 2379—2392

Dimerization,

Ethylene

with different metals and different addi-

tives. The structural accelerating effect is
important for the fundamental under-
standing of electrodeposition phenomena
and for applications in industry.

Large barrier;
reaction blocked

Methane formation proceeds through
reduction of CO to COH (path Il, see
picture), which leads to CH, species that
can produce both methane and ethylene,
as observed experimentally.

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

Release of

The hydrodynamics of laminar flow in

a microfluidic device has been used to
control the continuous self-assembly of
gold nanoparticles (NPs) tethered with
ampbhiphilic block copolymers. Spherical

Enantio- and regioselective: The intramo-
lecular enantioselective aminofluorination
of unactivated olefins was

achieved by using a chiral iodo(lII1)
difluoride salt. A highly regioselective
aminofluorination of styrenes to access
2-fluoro-2-phenylethanamines was also
developed.

Bubble and peak: The isotope effects in
the sonoluminescence spectra of light and
heavy water under ultrasound indicate the
formation of a non-equilibrium plasma
inside the collapsing cavitation bubbles.
The picture demonstrates the active cav-
itation zones in water at 204 kHz.

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

micelles, giant vesicles (500 nm-2.0 um),
or disk-like micelles could be formed by
varying the flow rates of fluids. Such
vesicles can release encapsulated hydro-
philic species by using near-IR light (see
picture).

F . F
(On 5 Ar*IF, R
N
/\/N‘R toluene, 25 °C I‘R
n=0,1 enantioselective
(p-xylene)IF: For
. p-xylene)IF, F
AN\ + RRNH — Ar/k’N\
M.S. (4 A) R
60°C, CH,Cl, regioselective

Oxygen-vacant nanocrystalline MnO, has
been prepared by the simple process of
annealing pristine oxide in Ar or O,. Both
experimental and computational studies
indicate that the catalytic activity of MnO,
towards oxygen reduction is enhanced by
introducing a modest concentration of
oxygen vacancies.

Angew. Chem. Int. Ed. 2013, 52, 2379—2392
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v :’;2222 - 1 o Quantum dots: A sequential, single-elec- W3E&TL NI Ti15{12
K g ——30+03nm 10 tron charging process of monodisperse
graphene quantum dots (GQDs) encap- D. B. Shinde, V. K. Pillai* __ 2482 -2485
" sulated in a dodecylamine envelope,
o facilitating a capacitance of a few atto- Electrochemical Resolution of Multiple
8 farads is reported. The average GQDs Redox Events for Graphene Quantum
dimensions, as ascertained from high- Dots
resolution transmission electron micros-
copy and atomic force microscopy, of
about 3£0.3,2.6+0.2, and 2.24+0.3 nm
18 09 00 09 -18 control this unprecedented behavior (see
Potential picture).
R! Ph,  Ph
N Y Heterocycles
(11 mol %) | NN
cu( Oszor CuOTf oN P | \E OH
il \ . _ (omol%) M= N Br T. Arai,* Y. Yamamoto, A. Awata,
N R T owene g I o Ph/K K. Kamiya, M. Ishibashi,
: HrP NN 1o M.A Arai* —_ 24862490
R 2
ﬂ 1
Biological Evaluation: Catalytic Asymmetric Synthesis of Mixed
Wnt Signaling Inhibitor PO . .
3,3"-Bisindoles and Their Evaluation as
TOP class: The first efficient catalytic ligand (1; see scheme) and Cu(OTf),. Wnt Signaling Inhibitors
asymmetric coupling reaction of indoles  Biological activity of the newly formed
with isatin-derived nitroalkenes was ac- chiral 3,3'-bisindoles was also confirmed

complished by using a complex consisting  in a Wnt signaling inhibitory assay.
of a chiral imidazoline aminophenol

triol-containing linear diene C1-16 fragment of pectenotoxin-4 s
Spiro Compounds
op
T. ]. Donohoe,*
R. M. Lipinski — 2491 -2494
Concept 1: cascade oxidative cyclization Concept 2: hydride-shift-initiated spiroketalization
Interplay of Cascade Oxidative Cyclization (3}
Concepts: The formation of stereochem-  resulting sequence has been used in and Hydride Shifts in the Synthesis of the
ically defined bis-THF units through a synthesis of the C1-16 fragment of the ~ ABC Spiroketal Ring System of
a double cyclization and a hydride-shift- naturally occurring antitumor agent Pectenotoxin-4

initiated route to spiroketals is described  pectenotoxin-4.
(see scheme; Xc=chiral auxiliary). The

Across the bay: J('%Te,'*Te) spin—spin Spin-Spin Coupling

coupling is a highly sensitive probe into
the electronic and geometric structure of M. Bihl,* F. R. Knight, A. Kfistkova,
1,8-peri-substituted naphthalene tellurium 1. Malkin Ondik, O. L. Malkina,
derivatives. The coupling is related to the ~R. A. M. Randall, A. M. Z. Slawin,
onset of multicenter bonding in these J.D. Woollins 2495 -2498
systems.
Weak Te,Te Interactions through the cl
Looking Glass of NMR
Spin-Spin Coupling
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Neutral state

A radical comparison: The neutral (1) and
radical cation (1't) forms of tris(N-phe-
nothiazinyl)borane were prepared and
their molecular structures and spectral
properties investigated. The results

1+
Radical cation state

established that 1 possessed a localized
radical cation on one of the phenothiazine
(PTZ) rings. The crystal structure of 1+
showed elongation of the B—N bond
bound to the PTZ*+ ring (B—N1: 1.53 A).

OH OH oH 1 ¢ (+)-sps o o
3 ¥ 3
)\M&/\/\/‘\/@O & /H”\/FW/\/\ ol
OH 982 d.rvl 0 e L
(+)-giganin lithiation- 0 s
borylation \
.? (0}
OH OHI 982dr. OH % TESY  Pns
/""K/K/\:/\ﬂ" L0 Dsp O‘B\/\/\/k/I 0
e * 5 steps
OH 0o

The first total synthesis of (-+)-giganin and
its unnatural diastereoisomer (+)-C10-
epi-giganin has been completed in a total
of 13 linear steps, and 7% and 8 % overall
yield, respectively (see scheme; (-)-sp=
(-)-sparteine, (4)-sps = (+)-sparteine

RZSI‘\&RZ
RS~ g —SI—g
RSI3g | 7]

| =77 sir,

/SI —G— Si \\S'\Rz
RZSi\SIiRZ R = tBu

Autocondensation of organoalkoxysilanes
and subsequent anion exchange produces
organosiloxane supramolecular liquids
which are core-free and solvent-free
nanoparticle nanofluids. This hybrid
supramolecular liquid, [CgH,5sNO;S-
(SiOpsxs3/2)) 1 exhibits (see TEM image;
200 nm width) interparticle menisci and
softness (from imputed deformations) of
interparticle potential.

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

surrogate). Lithiation—borylation method-
ology has been successfully applied in the
key step, to couple together advanced
intermediates with very high diastereose-
lectivity, thus demonstrating its power as
a tool for total synthesis.

Cagey silicon: A silicon cluster, consisting
of sixteen silicon atoms and composed of
an octasilacuneane core (red, see picture)
fused with cyclotetrasilanes (orange), was
synthesized by reductive tetramerization
of tetrachlorocyclotetrasilane. Analytical
and theoretical studies reveal the unique
structural and electronic features of this

organosilicon cluster.

Angew. Chem. Int. Ed. 2013, 52, 2379—2392
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Playing it ‘CO’0l: CO, is catalytically
reduced to CO with concurrent oxidation
of phosphine to phosphineoxide by using
an in situ generated catalyst derived from
a carbodiphosphorane and zinc(ll).

CH,l,/ZnBr,

(4 mol%)
Et;P + CO,b, — > Et;P=0 + CO

Channeling a good catalyst: Highly
porous palladium nanostructures
(pPdNs) with perpendicular pore chan-
nels (see picture) were prepared under
mild conditions. The combination of high

R\é_\\ cat. (S)1
NH — COZRZ _—

| cat. ArOH

R! CPME, 60 °C R!
o}
o)
j\ ‘)J\ cat. (S)1 ol X
+ X — > O N.Y
FiC” NHp ] TBME, 10°C Y

J | racemic

R

Pin the amine on the gamma: A new
method has been developed for the
v-addition of nitrogen nucleophiles to
v-substituted alkynoates or allenoates
through intra- and intermolecular pro-
cesses that are catalyzed by spirophos-

CN
(CHg)3SICN s R?
——
R /\/RZ [cul N(SO,Ph),
+ aminocyanation
RCN NHCOR
F—N(SO,Ph), PhB(OH), 2
L g R
N(SO,Ph),
diamination
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R
n Y
WCOZRZ

surface area and rich edge/corner atoms
gives pPdNs better catalytic performance
than known Pd catalysts for the hydro-
genation of nitrobenzene and styrene and
the Suzuki coupling reaction.

CF; R

phine 1 (see scheme). An asymmetric
version of this reaction affords enan-
tioenriched pyrrolidines, indolines, and
y-amino-a,3-unsaturated carbonyl com-
pounds.

"N’ front and center: The facile construc-
tion of C—N bonds by the generation of
nitrogen-centred radicals from N-fluoro-
benzenesulfonimide results in the ami-
native difuctionalization of alkenes. The
first copper-catalyzed intermolecular ami-
nocyanation of alkenes and diamination
of styrenes were realized. Si-F and

B-F interactions play a significant role in
the reaction.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Copper-Catalyzed Direct Secondary and
Tertiary C—H Alkylation of Azoles through
a Heteroarene-Amine—Aldehyde/Ketone
Coupling Reaction
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A multistep enzyme catalysis was suc-
cessfully implemented to produce long-

chain a,w-dicarboxylic and w-hydroxycar-

boxylic acids from renewable fatty acids
and plant oils. Sebacic acid as well as
w-hydroxynonanoic acid and w-hydroxy-
tridec-11-enoic acid were produced from
oleic and ricinoleic acid.

1) TsNHNH, (1.03 equivL

E. coli

o

\/\/\/\/=\/\/\/\)\c,H

Multistep
Biocatalysis

Catalyst tune-up: A readily available, air-
stable amino—sulfide catalyst, [RuCl,-
(PPh;){HN(C,H,SEt),}], has been devel-
oped. This complex displays outstanding
efficiency for the hydrogenation of a broad
range of substrates with C=X bonds
(esters, ketones, imines), as well as for the
acceptorless dehydrogenative coupling of
ethanol to ethyl acetate (see scheme).

The different reactivity of two kinds of
carbonyl groups in keto aldehyde sub-
strates has been exploited for the syn-
thesis of phenanthrols, naphthols, and
their heteroatom-containing analogues.

2) base (2.5 equiv)

R = (hetero)aryl, alkyl,
alkenyl, alkynyl

59 examples
up to 99% vyield

Key to this highly efficient and robust
methodology is the catalyst-free intramo-
lecular formal diazo carbon insertion of N-
tosylhydrazones into keto C—C bonds (see
scheme).

-°N 9 H CuCl, toluene N R 2

_ >H R1J\R2 o TR ' e

X 140 °C X N
R'=R2=H, alkyl, aryl RS

Coupling the strangers: A copper-cata-
lyzed three-component heteroarene—
amine-aldehyde/ketone coupling affords
a novel approach to the hitherto difficult
direct secondary/tertiary C—H alkylation

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

R3=R* = alkyl, aryl

of azoles. This simple method allows the
facile installation of diversely substituted,
branched and nitrogen-containing alkyl or
alkaloid side chains on the azole moiety
by using readily available starting materi-
als (see scheme).
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To All(oc) involved: A palladium-catalyzed
formal 5-endo-trig heteroannulation of
enones generated in situ from amino acid
derived P-keto nitriles has been realized
(see scheme; Alloc =allyl carbamate). The
reaction proceeds with allyl-group transfer
from the carbamate protecting group to
generate two new contiguous stereocen-
ters, including one quaternary center, with
high selectivity.

5 mol% [Cu(MeCN),]PFg

o
R e 1) ArCHO, R NQ /
O _NBn cat. morpholine !
o Ry “Ar
OAllyl 2)Pd Bn

50-90%
d.r. 1:1 to >20:1

OH 6 mol% (S,)-1
ij/w\’(cogwe 6 mol% NaBArg
R " CH,Cl,, 25 °C
2 N
n=1,23

Efficient: A copper-catalyzed enantiose-
lective intramolecular insertion of carbe-
noids into phenolic O—H bonds has been
developed. This method can be used for
the synthesis of the title compounds in

R3 cat. Cu, DBU

1 4
2:,\, H K Cs,CO, ROR
e oo B
= DceEDMS, 4 Re-N (PR

0, (1 atm)
37 examples
up to 92% yield

Au Electrode
Dielectric SiO, Layer
P+ Silicon Wafer

Angew. Chem. Int. Ed. 2013, 52, 2379—2392

86-99% yield
94-99% ee

high yields and excellent enantioselectiv-
ities under mild and neutral conditions
(see scheme). NaBArg=sodium tetrakis-
[3,5-bis(trifluoromethyl) phenyl]borate.

An aerobic activity: The title reaction
proceeds through an oxidation/cycliza-
tion/aromatization sequence under an
atmosphere of O, (see scheme; DBU =
1,8-diazabicyclo[5.4.0Jundec-7-ene, DCE =
1,2-dichloroethane, DMS =dimethylsul-
fide). This coupling reaction is the first to
proceed via an iminium intermediate for
a C,;i—H bond-functionalization process,
and provides an environmentally friendly
and atom-efficient access to substituted
pyrazoles.

Stripes on a plane: A set of highly ordered
microscopic stripes (purple; see scheme)
were produced over a large area by using
controlled evaporative self-assembly in

a cylinder-on-Si geometry of conjugated
homopolymers or all-conjugated diblock
copolymer (P3BHT). The crystallinity of
the as-prepared assemblies of P3BHT was
greatly improved following chloroform
vapor annealing, resulting in a fourfold
increase in electrical conductivity.

© 2013 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Sneaky little SOD! A metallopeptide-
based mimic of nickel-containing super-
oxide dismutase was used to probe the
mechanism of superoxide reduction by
the metalloenzyme. Kinetic studies sug-
gest a proton-coupled electron-transfer
mechanism; large H/D kinetic isotope
effects (KIE) are observed. XAS studies
suggest the transferred H-atom is in the
form of a Ni"-S(H)-Cys moiety (see

graph).

RCHO O
+ 98.5:11.5e.r.
Fmoc-NH,
+ (10 mol %) CFs3 NHFmoc s
Me3Si\/\ R/\/\
96:4 er.

It takes three to make things go right: The
first direct asymmetric three-component
reaction of aldehydes, carbamates, and

allyltrimethylsilane leading to enantio-
enriched homoallylic amines has been
developed using a new chiral disulfon-

50 Years Ago...

imide catalyst (see scheme). The method
employs readily available, inexpensive,
and nontoxic starting materials and is
applicable to both aromatic and aliphatic
aldehydes.

Angewandte Chemie International Edition was first published in 1962, the mother journal first in 1888.
In this monthly flashback, we feature some of the articles that appeared 50 years ago. This look back
can open our eyes, stimulate discussion, or even raise a smile.

.7 n the first Review of this issue,
Giinther Wilke described the cyclooli-
gomerization of butadiene using Ziegler-
type catalysts, and transition-metal
complexes of the resulting products.
Wilke was Director of the Max Planck
Institute for Coal Research from 1967—
1992, and was in fact Ziegler’s successor
in this post.

The reaction between pentafluorosulfur-
chloride and amines was reported in

www.angewandte.org
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a Communication by Bernard Cohen
and Alan G. MacDiarmid. The resulting
adducts were shown to decompose to
produce sulfur tetrafluoride, which then
reacts further with the amine. MacDiar-
mid shared the Nobel Prize for Chemis-
try in 2000 with Hideki Shirakawa and
Alan J. Heeger for their work on con-
ductive polymers. A Communication by
Heeger on solar cells with a graphene
oxide electron-transport layer will be
published in Issue 10/2013 to coincide
with our 125th Anniversary Symposium.

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

Reinhard W. Hoffmann reported how
the base-catalyzed fragmentation of
azobromobezene derivatives can be used
to generate the o-bromophenyl anion,
which is an intermediate in the forma-
tion of benzyne. Hoffmann’s account of
the changes in natural product synthesis
over time was published in our Jubilee
Issue 1/2013.

Read more in Issue 3/1963

Angew. Chem. Int. Ed. 2013, 52, 2379—2392


http://dx.doi.org/10.1002/anie.201209746
http://dx.doi.org/10.1002/anie.201209776
http://www.angewandte.org

Angewandte

imemationatedition. CEIMIE

.
C—H Activation

iy o KCFRIOIEMIN 06 & x| | CHActivation |

N

H AgSbFg (30 mol %) NHSO.R
+ 55 T : X. Li,* S. Yu, F. Wang, B. Wan,*
PhCl, 100 °C P>
Ar F{/ X. Yu 2577-2580
25 examples
Rhodium(l11)-Catalyzed C—C Coupling

Making C—C from C—H: [{RhCp*Cl,},]/ a C—H activation pathway. An eight- between Arenes and Aziridines by C—H

AgSbF; (Cp* = pentamethylcyclopenta- membered rhodacyclic intermediate Activation

dienyl) can regioselectively catalyze the resulting from the insertion of the Rh—C

C—C coupling of arenes with aziridines by ~ bond into the aziridine was isolated.

When is an acene stable? The pronounced
multiradical character of graphene nano-
ribbons of different size and shape was F. Plasser, H. Pasali¢, M. H. Gerzabek, §

investigated with high-level multirefer- F. Libisch, R. Reiter, ). Burgdérfer,

ence methods. Quantitative information Effectively Unpaired Electrons T. Miller, R. Shepard,

based on the number of effectively H. Lischka* ______ 2581-2584
unpaired electrons leads to specific
estimates of the chemical stability of The Multiradical Character of One- and
graphene nanostructures. Two-Dimensional Graphene Nanoribbons
Organocatalysis
A Here
Dpi
7 5%40%/0 R M. Schedler, D.-S. Wang,

R! = EWG, H, EDG Organocatalytic hydroacylation! F.Glorius* — 2585-2589
New hydroacylation catalysts: Highly joins simple and abundant aldehydes and  NHC-Catalyzed Hydroacylation of )
electron-rich N-heterocyclic carbenes styrenes to yield valuable ketone products. ~ Styrenes
(NHCs) facilitate the intermolecular EWG = electron-withdrawing group,

hydroacylation of unstrained olefins. This  EDG =electron-donating group.
unprecedented organocatalytic coupling

SOS: The first coordination compound Polysulfate Ligands
containing polysulfate ligands was
obtained under harsh conditions from the ]. Bruns, T. Kliiner,

reaction of K,[PdCl,] and SO;. The com- M. S. Wickleders 2590 -2592
pound contains a Pd** ion coordinated by
two chelating tetrasulfate anions (see Bis (tetrasulfato) palladate, [Pd(S,0:;).]*~ )

structure, Pd red, S yellow, O blue), which
leads to a significant stabilization of the
polysulfate anions compared to their
uncoordinated analogues.

Dual Activation i
The other side of the mountain: Changing /N Vinylidenes /" uf Dual Gold Catalysis

the framework of diyne systems opens up

e
new cyclization modes for dual gold P M. M. Hansmann,* M. Rudolph,
catalysis. Instead of a 5-endo cyclization /s‘ ) F. Rominger,
and gold vinylidenes a 6-endo cyclization [A'\E"\) C S\ A.S. K. Hashmi* ________ 2593-2598
gives rise to gold-stabilized carbenes as
key intermediates for selective C—H Carberise Tl Mechanistic Switch in Dual Gold Catalysis ~ (38)
insertions. it (/m of Diynes: C(sp®)—H Activation through
S Bifurcation—Vinylidene versus Carbene
Pathways
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Good substrate gone bad! BN/CC iso-
sterism of ethylbenzene leads to N-ethyl-
1,2-azaborine and B-ethyl-1,2-azaborine.
In contrast to ethylbenzene, which is the

substrate for ethylbenzene dehydrogenase

(EbDH), N-ethyl-1,2-azaborine (see
scheme; Fc = Ferricenium tetrafluorobo-

rate) and B-ethyl-1,2-azaborine are strong

inhibitors of EbDH. Thus, the changes
provided by BN/CC isosterism can lead to
new biochemical reactivity.

substrate inhibitor
= ll\l/\Me
x-BH
2 Fc*
Me e
ethylbenzene
2 Fe dehydrogenase 2Fe
(EbDH)

Vprobe

Back and forth: Femtosecond two-
dimensional infrared exchange spectros-
copy was used to study the dynamics of
the reversal of an intramolecular hydrogen
bond. The H-bond reversal resembles

Locked B,,: 4-Ethylphenylcobalamin,

a novel organometallic arylcobalamin, has
been synthesized in a radical reaction.
This vitamin B,, antimetabolite features
a strong Co—C bond, and represents

a “locked” form of vitamin B,, (see pic-
ture). It may be used in animal studies to
induce functional vitamin B,, deficiency
artificially to help clarify still controversial
issues related to the pathophysiology of
vitamin B,, deficiency.

C@ A video clip is available as Supporting
Information on www.angewandte.org

(see article for access details).
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a flip-flop motion that is facilitated by two
concerted disrotatory torsional isomer-
izations and that occurs on a time scale of
about 2 ps.

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