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OO A Asymmetric Catalysis
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Ar Asymmetric Reductive Amination by

Combined Brgnsted Acid and Transition-

The best of both worlds: A combination of
organocatalysis and transition-metal cat-
alysis serve in the highly stereoselective
and atom-economical reductive amina-
tion of a broad range of ketones. A chiral

Angew. Chem. Int. Ed. 2009, 48, 7107 —7115

Brgnsted acid catalyst facilitates the for-
mation of protonated imines in situ and
serves as chiral counteranion, while a
chiral iridium complex catalyzes the
reduction with elemental hydrogen.
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Shedding light on proteomics: The
chemical diversity found in proteins pres-
ents a tremendous challenge for pro-
teome analysis. Recent developments in
ultraviolet photodissociation mass spec-
trometry (see illustration of selective

A powerful and versatile single-electron
reductant that has found extensive use in
the synthesis of complex molecules such
as those shown in the scheme (Bz=ben-
zoyl, PGG, = prostaglandin G,) is sama-
rium diiodide (Sml,). Representative
examples illustrate its scope and versatil-
ity, with special emphasis on

cascade sequences.
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The selectivity is metal Recent develop-
ments on transition-metal catalyzed meta-
selective C—H functionalization are high-
lighted (see scheme; EDG = electron-
donating group, EWG = electron-with-
drawing group). The method is comple-
mentary to traditional methodologies and
might provide numerous opportunities to
access previously difficult organic prod-
ucts. Possible mechanisms are discussed.

ey

l ‘r!,l
fragmentation in a protein) have provided
promising analytical tools for proteomics,
particularly with respect to selective frag-
mentation, de novo sequencing, and the

identification of posttranslational modifi-
cations.

platensimycin
HO,C

electronic / print or electronic delivery); for
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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A large variety of interconnected nano-
wire/nanotube (NW/NT) and nanotube/
nanowire/nanotube (NT/NW/NT, see
picture) hybrid architectures with
branched topology have been prepared
using a combinatorial process of electro-
depositing nanowires in the branched
channels of anodic aluminum oxide tem-
plates, selectively etching part of the
deposited nanowires, and growing nano-
tubes in the remaining empty channels on
the ends of the nanowires.
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Enzymes establish intricate networks of
interactions to catalyze reactions, and X-
ray crystallography is a powerful tool for
the visualization of such networks. But
what happens when different structural
models (see picture) suggest different
interactions for the same residue? Func-
tional data based on double-mutant cycles
can provide an answer, as shown for the
Tetrahymena group | ribozyme.

Line them up: Under hydrothermal con-
ditions, trilacunary Keggin {B-a-PW,0,,}
fragments and nickel ions form the two
largest Ni-substituted poly(polyoxotung-
state)s with the greatest number of Ni

ions in a known polyoxometalate. Bridg-

Angew. Chem. Int. Ed. 2009, 48, 7107 —7115

ing amine ligands connect the fragments
to form the 1D structure of the polyoxo-
metalates (see structure; red octahedra
WO, yellow tetrahedra PO,, green Ni,
red O, blue N, gray C).

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Coupled microreactors allow fast, contin-
uous, multistep synthesis of the title
compound. Thus, grafting with APTES is
carried out in microreactor |, mixing with
sol-gel TEOS and APTES labeled with

‘A (LS)
R(Fe-N) —*

Microfluidics-based lithography based on
microfluidics is used to pattern cell-
adhesive hydrogel substrates with micro-
variations in stiffness. The micropatterns
are generated by feeding PEG-fibrinogen
and various amounts of polyethylene
glycol diacrylate (PEGDA) into the mico-
fluidic channel (see picture).

A change for the better: The proximal
cysteine thiolate in a cytochrome P450
enzyme is replaced by a selenocysteine.
The resulting selenolate-ligated CYP119
protein has UV/Vis (see spectrum, ssss),
EPR, and resonance Raman spectra that
are similar to those of the native protein
(—). These results are the first to fully
describe a hemoprotein with a selenolate
proximal ligand.

Angew. Chem. Int. Ed. 2009, 48, 7107 —7115

APTES - RITC:

x
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Rhodamine B isothiocyanate (RITC) in I,
and coating in IIl. This technique opens
the way to developing a lab-on-a-chip
platform for nanoparticle synthesis.

Dizzy cooling: Femtosecond excitation of WA CII NI TIL I

the singlet states of aqueous [Fe' (bpy);]**
(bpy =2,2"-bipyridine) leads to the for-
mation of a vibrationally hot quintet state
that exhibits wave-packet dynamics aris-
ing from a chelate-ring and bending
mode. The vibrational relaxation involves
at least two modes: the Fe—N stretching
mode (see picture) and the coherently
excited chelate-ring and bending mode,
which relax on different time scales.
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Primary amines do it differently: Acyclic
a,pB-unsaturated ketones are activated
toward a characteristic stepwise double-
Michael addition sequence by chiral pri-
mary amine catalysis, which offers a
powerful alternative in the design of

KETONE ACTIVATION
9 o

'VRZ A [\ OTMS
z‘) f .‘| s r_Rs Lu,)-._: frig
A N Ph
O.\ KR —_— L,lr’_o
o;/

Secondary amine
HAI— '7" \,\ high d.r. and aevalues

s i sequence Enamin ing
m-od-mlui sequence
ik Complexity R2_cHO —E)
? 3 _ 4 N\ cHO
| Ri_~_CHO ) {
/J‘ P RJ./ /LR: B.{[‘ R} :!5
AH \:N B A"—\j SR
P SN A =T
rimary amine ! (S =o U
6 SFN 4
dr. ee>99%
ALDEHYDE ACTIVATION
=12
UCR-20
[GaM. See] ik d a ocr-sns
(M Ge, Sn)

[GagSese]

' 1
only only Zn% B 1
*L‘L 'ii - S ‘%’
both s I b 3

4 and,Zn®" 7 T4—T4
[Gs,ﬁiiszea o & EZn%(z.F‘&as‘i %]
[2n,Gay;Ses] ":;!— . : M-

Transforming emulsions: A straightfor-
ward method for turning a single emul-
sion into multiple emulsions in a
common T-junction microfluidic device
has been achieved. Water is introduced
into oil using a cosolvent; a single
emulsion then forms at a T junction,
which is followed by the autocatalytic
formation of a multiple emulsion by
cosolvent shifting into the continuous
phase.

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

Primary Amine 1

synthetically useful organocascade reac-
tions (see scheme, EWG =electron-with-
drawing group). This method comple-
ments the Diels—Alder reaction for the
one-step synthesis of complex cyclohex-
ane scaffolds with excellent optical purity.

Not so complex: The asymmetric one-
step construction of multiple stereocen-
ters in complex spirocyclic oxindoles was
achieved with very high fidelity by using
distinct organocascade reactions utilizing
two organocatalysts, each activating dif-
ferent carbonyl compounds (see scheme;
TMS =trimethylsilyl). The complementary
approaches demonstrate the potential of
organocascade catalysis to face challeng-
ing synthetic problems.

Controlling the charge: 3D open-frame-
work selenide superlattices based on T2
and T4 supertetrahedral clusters were
synthesized using charge-complementary
and geometry-matching metal cations
such as Zn?*t/Ga**/Ge**. The clusters are
joined into the covalent superlattices with
an unequal ratio of 1:4, leading to a
framework topology that can be simplified
into a previously unknown tetrahedral net.

Angew. Chem. Int. Ed. 2009, 48, 7107 —7115
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1. [Pd/Cu] catalyst N
R \ / [ Ar-]X ! \ 9 examples
N » |/ = up to 75%
N 2. HyPtClg N
\ 0 \ Ar

Achieving closure: A platinum-catalyzed
cycloisomerization reaction (see scheme;
[Pd/Cu]=[PdCl,(PPh,),]/Cul, Ar=aryl,

R
B(OR
o OR: _ meco™
Z 0

A new coupling partner: Vinyl acetate
couples with organoboron compounds in
the presence of a rhodium catalyst;
carbon—carbon bond formation occurs on

The right cat for the desired odor: The key
step in an enantioselective synthesis of
the prized fragrance (—)-B-santalol was a
highly selective copper-catalyzed cycliza-
tion—fragmentation reaction of an enynol
(see scheme). When a platinum catalyst
was used for the cyclization step, the
desired fragmentation did not take place;
instead, a product containing a cyclopro-
pane ring was formed with 100% selec-
tivity.

X=Br,) is used for the efficient straight-
forward synthesis of biologically relevant
pyrrolo-[3,2-c]azepin-4-one derivatives.

Rh catalyst R\ .

—# |

~

=

the vinylic carbon attached to the acetoxy
group. Conventional nickel and palladium
catalysts were found to be ineffective for
the reaction.

M [Cu) GI\/ CHO Rearrangement Reactions
OH

l [P] 11

(—)-p-santalol

[Pd,(dba),] (2.5 mol%) Me™

1
Al H SPhos (5 mol%) ool il
J .« tBuONa (200 mol%) w
MePh toluene, reflux, 15 h 3
80% yield H

Ar = 4-MeOC¢H,

Crazy rings: Treatment of N-arylallylamine
with an aryl or alkenyl halide under
palladium catalysis (see scheme; dba=
dibenzylideneacetone, SPhos = 2-dicyclo-
hexylphosphanyl-2',6’-dimethoxybiphenyl)

Veritable Jack-in-the-box: The isolation
and characterization of key Zr/Si-contain-
ing intermediates was achieved for a
zirconocene-mediated intermolecular
coupling reaction (see scheme). The fate

Angew. Chem. Int. Ed. 2009, 48, 7107 —7115

(1,2-erythro, 2,3-erythro)

resulted in intramolecular cyclization to
form the arylmethyl-substituted aziridine
with concomitant C—C bond formation.
The experiments for the elucidation of the
reaction mechanism are also described.

or: o H
"CEN—=" H0 ¢ 2\J\/N\C .
x v %
or Na 4
" -0 C \{A

of the various functional groups was
determined, and the reactivity of inter-
mediate 1 with a variety of unsaturated
substrates was also investigated.

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Two plus two equals a bicycle: A highly
efficient acid-catalyzed intramolecular
[242] cycloaddition of ene-allenones
affords strained bicyclo[n.2.0] frameworks,
which contain vicinal all-carbon quater-
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Natural causes: A combination of organic
synthesis, chemical proteomics, biophys-
ics, and cell and molecular biology inves-
tigations reveals that the natural product

Walking on the edge: Mass spectrometry
aided by H/D exchange experiments pro-
vides evidence for a surprisingly quick
movement of [18]crown-6 units across the
periphery of POMAM dendrimers (see
picture). In the diluted gas phase, disso-
ciation/reassociation equilibria do not
play any role. The movement of the crown
ether units resembles that of astronauts
on the outside of a space station.

© 2009 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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RZ
(n 16 examples
P single diastereomer
i up to 95% yield
n=12

nary and tertiary centers (see scheme; Tf:
trifluoromethanesulfonyl), under mild
conditions with excellent yields and
chemo-, regio-, and diastereoselectivities.

Orchestrating conductors: A carbo-ther-
mal reduction treatment of a TiO, nano-
tube layer in acetylene converts the tube
walls into highly conductive and stable oxy
carbide compounds. The resulting semi-
metallic TiO, nanotube layers (TiO,C,) are
electrode materials with properties that
differ from other TiO, nanotubes (see
picture). They have a high oxygen over-
potential and can be used as a catalyst
support, for example, for methanol oxi-
dation.

|

melophlin A (purple) influences signal
propagation through the Ras network by
interfering with the function of dynamins
(green) in endocytosis.

NH, .
NHz NH, NH, NH;
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Reanimation: Catalytically inactive swt-allyl

iron complexes are “reanimated” upon

addition of N-heterocyclic carbene ligands
such as 1,3-dimesitylimidazolin-2-ylidene

BuO,C

1) tmp,Mn-2MgCl,-4LiCl

CO,Bu  BuO,C CO,/Bu
<=
+ - )
~Fe<
| oc’| "NO
SIMES
: 4 catalyst
95 %

(SIMES). A comparison of stoichiometric
and catalytic allylic alkylation reactions
shows the mt-allyl mechanism to be active

in this catalytic system.

il (0.6 equiv) OH Br
=N ° =N
S THF,0°C,25h & S
=N 2) tBUCHO =N
Br 0°C.3h Br

Convenient metalation procedures:
Directed manganation using
tmp,Mn-2 MgCl,-4 LiCl leads to the
corresponding diorganomanganese
reagents in high yields at 0-25°C.

78%

as well as sensitive heterocycles are
tolerated in this metalation procedure
(see scheme). The organomanganese
species react with a great variety of
electrophiles and undergo efficient

Remarkably, a number of functionalities oxidative amination reactions.
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