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Fundamentals of Industrial Catalytic Calvin H. Bartholomew, Robert |, Farrauto  rewiewed by 8, Cornils 1173
Processes
Highlights
Picking up the gauntlet: The challenge of A A Strecker Reaction
: iy N chiral catalyst NC. NH
developing highly effective catalyst sys- i - ",
tems for the enantioselective Strecker B” C TMSETIW HCH B" C 5. |. Connon® — 1NM7e-1178
; {additive)
reaction o convert ketimine substrates - e
: : G = alkyl, ary
(see scheme, red; A denotes protecting (5. = 3kl an H,0 The Catalytic Asymmetric Strecker
group) into a-amino nitriles (blue) and _— Reaction: Ketimines Continue to |oin the
ultimately ¢-amino acids has been met by A Fold
several recent developments. HOOC,, HF
B7C

1(11 mol3e)

o - Zn(DAc), (10 mals) -

o ; C

o NF5I {1.2 equiv) L

MeD™ 7" "OMBu ~ MeQ” y Omu
R 44 MS, DCM, reflux, 24h E R

e QE-99% se

= Me, Bu
Ph, Bn, OPh

yields 85-05%

Asymmetric Fluorination

""".;:"."'-._'/ V. A. Brunet, D. O'Hagan* — 1179-1182
Ay N g
et 4" - Catalytic Asymmetric Fluorination Comes
Fh 1 Fh of Age

Gimme an F: Ever since the first asym-
metric fluorination reagents were reported
in 1988, the enantioselective introduction
of a C—F bond at a stereogenic center has
emerged as a major objective in organic

Angew. Chem. fnt. Ed. 2008, 47, 157-1167

chemistry. Mewly published results on the
enantioselective fluorination of malonates
(see scheme) are put into context in this
Highlight. NFSI = N-flucrodibenzenesul-

fonimide.
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Fluorescent Molecular Devices
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Serine Protease Inhibitors
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Family of Serine Protease Inhibitors

Ohthogomal
group
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»

Bathochromic
shift
|

Chromopharas

.
Supplemantary
functions

Oceans apart: With sources ranging from
the marine sponges in Morth Queensland,
Australia, to the cyanobacterial water-
blooms of Lake Kasumigaura, |apan, and
the blue-green algae found in Hula Valley,
Israel, the agruginosin family of linear
peptides exhibit potent inhibition against
serine proteases such as the medically
relevant thrombin, as well as other pro-
teins involved in the blood coagulation
cascade.

Unexpected adaptability: The properties
of dipyrrometheneboran diflucride (F-
Bodipy) dyes can be modified in many
ways (see picture, B pink, M blue, C gray),
This versatility has allowed new uses to be
developed for this molecule. Emphasis is
given to synthetic considerations, optical
properties, and applications as chemical
sensors, luminescent devices, and mole-
cular materials,

HO™ ™=T"N  NH
cliH =0
MH {: Y N
h N -_,t‘ﬂ:\:rlj b
0%y 0805 NH,
OMe

Chlorodysinosin A

Communications
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Structure of the Tyrosyl Biradical in Mouse
R2 Ribonucleotide Reductase from High-
Field PELDOR
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Paramagnetic centers rigidly embedded in
proteins serve as a probe in structural
studies of macromolecular complexes.
Pulse EPR at high frequencies allows the
determination of not only the distance but
also the relative orientation of these
centers (see tyrosyl radicals; C gray,

O red, N blue). The methed has consid-
erable potential for studying the assembly
of pratein complexes,
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A rad. dad: The electronic structure of the dianion (high-spin Fe') to the dication

P Fh
M M=y Ly -
o 8
H —:(' —=N. )
P Y, Ph R
Presl, H-Ph
s J i
§.=0 5,22
[Fe{dad);][Fe{pda);] was investigated by X-  (low-spin Fe') generates a monoanion
ray crystallography, Méssbauer spectros-  [intermediate-spin Fe
surements as a function of the tempera-  anion) above 235 K.

ture. Reversible one-electran transfer from

self-assambly -
oy P o

no helicity | nal to ee

hiral amplification)

Chiral amplification in action: Kinetic “majority-rules” effect, are both invelved
studies on the self-assembly of bis{mer-  in the evolution of homochiral helical dye
ocyanine) dyes reveal that two phenom- nanorods (see picture, D= supramolec-
ena that have been suggested to be of ular cligomer species; H1 = kinetically
importance for natural homachirogen- self-assembled nanorods; H1% = H1-type
esis, namely, autocatalysis and the apgregate precursors).

" : -

O e O S o More than a pretty phase; A class of

n#'jifﬁjquﬁljﬁimgmj}jﬁ?w helical [-peptides has been discoverad
“‘ . that form lyotropic liquid-crystalline [LC)

phases in water. The [l-peptide sequence

strongly affects the mode of assembly and

ultimately whether a LC phase is formed,

For a nen-globally amphiphilic

[-peptide that can form a LC phase,

cryo-TEM revealed thin fibers several

Zelf-azzembly ’*

| and a monocat-
copy, and magnetic susceptibility mea- ion (high-spin Fe'" and a-diimine m radical

Pl

Let’s twist again: In the isomerization of  product conformers do not form, Instead,
cis,cis-1,4-di-o-talyl-1,3-butadiens in iso- the isomerization is found to proceed by
pentane glass at 77 K, hula-twist pathways  bicycle-pedal [BP) and one-bond-twist
are eliminated, because unstable photo- (OBT) mechanisms (see scheme),

Angewandte

Chemie
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Assemblies: Involvement of Autocatalysis
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Photoisomerization
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Photoisomerization of cis,cis- and cis, trans- @
1.4-Di-o-tolyl-1,3-butadiene in Glassy

Media at 77 K: One-Bond-Twist and
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Nanostructured Materials
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Manofibers and Lyotropic Liguid Crystals @
fram a Class of Self-Assembling

micrometers in length, consistent with [}-Peptides
Onsager theory.
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Only half may enter: A homochiral porous
nanoscale metallacycle has been effi-
ciently self-assembled from semiflexible
enantiopure metallosalen complexes with
complementary coordination motifs.
Single crystals of the macromolecule {see

The benefits of separation: For homalo-
gous polymers having sirmilar backbone
campesition and charge/tail ratios, pla-
cing the charge and alkyl tail on spatially
separated centers results in a higher
membrane-disrupting ability, as evident
from the increased antibacterial and
hemalytic activities. The spatial separa-
tion particularly amplifies mammalian cell
taicity (see picture).

Micropatterns of arrays of ferromagnetic
face-centered tetragonal FePt nanoparti-
cles can be fabricated from thin films of 2
novel air- and moisture-stable bimetallic
polyferraplatinyne precursor, which can be
utilized directly as a negative resist in bath
electron-beamn lithography and UV phote-
lithography.

A new concept for fabricating nanocarriers
carrying free DMA for gene delivery to
overcome the intracellular dissociation
barrier of cationic polymer/DNA com-
plexes is presented. Free DMA plasmids
{shown in green) are encapsulated in a
nanocapsule core, which is protected by a
hydrophobic membrane (purple) with a
poly(ethylene glycal) outer layer (blue).
The nanocapsules can release free DNA
inta the cells and have high in vitro and
in vivo transfection efficiency,

Angews. Chem, Int. Ed. 2008, 47, n57-1167

1 A }-2-Butanol

{51-2-Butano]

structure; C gray, Zn purple, O red,

M blue) show a reversible and controllable
dynamic behavior. Particularly, the metal-
lacycle can be used to resolve small
racernic alcohols with high enantioselec-
tivity [over 99.0% ee).

Homologous Polymers
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H. E. Ruda,* W.-Y. Wong,*
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Synthesis and Lithographic Patterning of @
FePt Nanoparticles Using a Bimetallic
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HO _OH
Hﬂ%\j
OH
Q
H[:'é:l-ﬁ-r

HO _OH

Ho%n

Choose your poison: Shiga toxins 1 and 2
are the major virulence factors of E. coli
O157:H7. However, Shiga 2 is more
potent than Shiga 1. Biotinylated glyco-
conjugates have been developed that
differentiate between these structurally

%6,
e e

OH o 5
Hc%ﬂ.};'ﬁ%crwﬁﬂ

=o

HN" 'NH

T

HN L]

homologous toxins (see picture; R=0H:
selective for Shiga 1; R=NHAc: selective
for Shiga 2). These synthetic materials
efficiently capture toxins without interfer-
ence from the sample matrix.

microcrystalline powder

Fast powders and slow crystals: A uniform
powder sample of a flexible parous coor-
dination network is prepared in high yield
by kinetically controlled synthesis and its
erystal structure solved by synchrotron ab
initio powder X-ray diffraction (see pic-

E=CHO
B3 = protectng growp

The highly oxygenated steroid ouabagenin
(1b) and its glycoside ouabain (1a) were
prepared by a strategy based on a poly-
anionic cyclization. Starting building
blocks A and B were combined to give the

© 2008 Wiley-VCH Verlag GmbH & Co. KGas, Weinheim

erystal

ture). Crystals of a totally different porous
network with larger channels for guest
encapsulation are also obtained by ther-
modynamic control in a slow crystalliza-
tion process,

OH Le-L -tharmnagice
1a: ouabam, R = a-L-ramnoside
1k cuabagenin, R = OH

key intermediate C and transformed into
1b in 27 steps. Finally, cuabagenin (1b)
was converted into ouabain (1a) in six
steps (see scheme).

Self-preservation: The existence of gas
hydrates (see picture] outside their stabi-
lity zone for prolonged periods is shown
to depend on the interaction strength
between guest molecules (red) and water
(blue), as reflected by the dissociation
pressures at 273 K,

Angew. Chem. Int. Ed. 2008, 47, n157-1187
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B Cs,CO,, toluene, RT
oM

An enantioselective €O bond-forming
reaction proceeds well under palladium
catalysis with newly developed MN-P.5
ligands with a ferrocene motif (see

) SCy CH
o - .PPh
i Fr | =N "
o o --.__.-::--J F
= TR =iy N
s L

up 1o 3G% ae

the benzylic alcohol substrate lead to an
increase in enantioselectivity with

increasing electron-donating ability in the
title reaction with racemic 1.3-diphenyl.2-

scheme), Monconjugated substituents on  propenyl acetate. Cy = cyclohexyl.
R 2
| R R
Ne H Ty ) = =
=N, N_# [0] HN-—=N. _N_Z Th AR 5
L-proling —s T N — eN. N
2 H.__x - HN}x : TR HM ., K
¢ NTo NT O TNT O
- o J

A unique oxidative cyclization of a tricycle
bearing a guanidine aminal provides a
concise route to the enantioselective
synthesis of {+)-phakellin and (+)-
monobromaophakellin in nine and ten
steps, respectively, starting from L-proline

You say you want a resolution: Mucleation
inhibiters for the resolution of diastereo-
mers by selective crystallization have been
designed and tested. The resolution of

racernic 3-methoxyphenylethylamine was
optimized with [$)-mandelic acid as the

resalving agent (see scherme), Multifunc-
tional inhibitors are particularly effective,

Q

R

QM
H.O
F OH :
@,
R

prevenied
terminal consumption

Who wants to live forever? Compounds
that act as strong nucleophiles and good
leaving groups repeatedly capture and
release a transient quinone methide to
extend its effective lifetime under aqueous

.l'lngru.- Chem. Int, Ed, 2008, 47, 115?_|1E|;r

quinone methide

R'=R?=H {+ j-phaieilin
R'=H. R¥=Br (+)-bromophakellin

{see scheme). This sequence provides a
simple annulation strategy applicable to
the preparation of more complex mem.
bers of this family of marine sponge-

derived alkaloids including palauamine.

QOH

]
wH, | ] T
Mol -, A o 10% e
resciving agent {1 aguivl  wanout intiiton
raCermate 1 BB da
mBsaquly e ; l i, wilh achiakl}
¥, i inhislge
imFebilar (3003 eguie)
+ nuc OH
caplure)
__': s nuc
-—
- nue
{release)
]
enablad

reversible pralecion

conditions and prameote DNA cross-link-
ing [see scheme). This finding may
expand the biological and therapeutic
activity of quinone methides.

D 2008 Wiley-VCH Verlag GmbH E Co. KGaA, Weinheim
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2

Alkaloid Synthesis
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Enantioselective Synthesis of i @
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(++)-Phakellin: A Concise Phakellin

Annulation Strategy Applicable to
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[2-+1] Cycloaddition of Nitrene onto Cg,
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Y. Kita® _ 1301 -1304

Oxidative Cross-Coupling of Arenes
Induced by Single-Electron Transfer
Leading to Biaryls by Use of
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Cross-coupling goes green: The direct
oxidative cross-coupling reaction of
naphthalenes and other electron-rich
arenes with mesitylenes has been
achieved in high yields using hypervalent
iodine(lll) reagents. The key for reaction

[Fajacac):) (o

| |
THF/NMFE, B0

R-SO,C1 + R'MgX
A friendly couple: Conditions have been
uncovered that allow the desulfinylative
C—C cross-coupling reaction of inexpen-
sive sulfonyl chlerides and Grignard

reagents (see scheme, acac acetylace-

g GmbH & Co. KGaA, Weinkhairr

lodide does the job: Water-soluble,
harmless, cheap, and nonhazardous Mal

was used in combination with K,5,0,

nstead of |, itself to produce an uncalored
living paly(butyl acrylate) latex of contral-
led melecular weight by a single-step
polymerization process (see scherme for

lymeriza

one pol ion pathway). Reactiva-

tion of the polymer then yielded a block-

capolymer latex. Bud = butyl acrylate.

An open and closed case: The reversible
interconversion of a [1,2]aziridinafullerene
and a [1,6]azafullercid represents the first
such example for 2 monosubstituted full-
erene. While the [1,2)aziridinafullerene
rearranges thermally to the [1,6]azafuller-
oid, the [1,6]azafullersid rearranges pho
tachemically to the [1,2]aziridinofullerene
in high yield (see picture).

success is the exclusive generation of
cation radical intermediates of naphtha-
lenes and the use of mesitylenes as the
reactive and less dimerizable nucleo-
philes. R alkyl, aryl, halogen, ester,
alkoxy, etc.

R-R' + 80,4 + Mg(ChX

tonate, MMP = N-methylpyrrolidone). The
reactions rely on environmentally friendly
ron catalysts and do not require expen-
sive and/or toxic ligands

Ed. 2008, 47, 157-n67
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In-teresting catalyst: An asymmetric
hetero Diels-Alder reaction between
Danishefsky's dienes and various alde-
hydes using an N N"-dioxide/In{OTf),
complex affords highly substituted chiral

dihydropyranones with up to 999% ee (see
scheme). The catalyst was applied to the
synthesis of triketide from propionalde-
hyde in 723 yield and with 979 ee.

R!
e 10 mal% [Rhicod ) |BF j E
7 =l {R}-Hg-binap e f...q1
-
—® RE (CH.Cly, BO °C N o
RE (1.1=2 0 equiv) 15:h R

Two quaternary carbon centers are created
in the title reaction to form fused dihy-
dropyrans (see scheme). The same cata-
lyst prorotes the ortho functionalization
of aryl ketones with 1,6-enynes with

ZnMe,
20 metth LS,I -L1

ELO, RT. 1h
air

JL \)J“om

120 years after the discovery of the Refor-
matsky reaction, the first effective catalytic
enantioselective Reformatsky reaction

with aldehydes using a binol derivative as
a chiral catalyst is presented [see scheme;

A light switch: A nanocrystalline hybrid
photoelectrode consisting of nitrogen-
modified titanium dioxide (an n-type
semiconductor) and copper(l) iodide (a p-
type semiconductor) on conducting glass
shows wavelength-controlled switching of
the photocurrent in the narrow range from
410 to 420 nm (see picture).

Angew. Chem. (ml. Ed. 2008, 47, 157 - 167

up to =59% yiekd
up to =59% ee
single diastersomar
single reguotsomer

excellent regio- and enantioselectivity.
£ =armide, C(CO,Me);, O; E=CO.Et, Ac;

R'=Me, aryl, CO.Me; R?=Me; R = Me,
CO,EL.
Nsein
HO H O ' OH
el | OH
R QEt ™S
up to B4% e [21LA

TMS = trimethylsilyl). The reaction is per-
formed with ethyl iodoacetate and Me.Zn
The presence of air is found to be crucial
to reach high conversions and selectiv-
ities.

LIV light Fhos

1
Cathadic | | | |.|
FPholocurrent ||

|r|[ b f'r “arodic -
|‘ Wis hght

Photocurrent
300 400 420 440 460 430
Alnm .
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An NN -Dioxide/In{OTF), Catalyst for the @.
Asymmetric Hetera-Diels-Alder Reaction
Between Danishefsky's Dienes and

Aldehydes: Application in the Total

Synthesis of Triketide
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Zwitterionic gemini vesicles: Alkylphos-
phothioates and N-{2-bromoethyl)-N,N-
dirnethylalkylammonium surfactants
react quantitatively in aqueous buffer to
form zwitterionic gemini surfactants, The
reaction products transforrm sponta-

The reaction of silver thiolates with
Se(SiMe;); or 5(5iMe;); in the presence of
bidentate phosphanes leads to the for-
mation of very large cluster molecules
with distorted spherical metal—chalco-
genide cores with diameters of 2—4 nm.
The surfaces of these cores are protected
by thiolate and phosphane ligands.
Structural analyses show a higher degree
of disorder with increasing number of Ag
atoms. The compaound with the highest
silver content (see figure) has an idealized
formulation [Ag.S(StCH 10l

Proteasa

damain +

neously into lipid vesicles that behave
similarly to phospholipid vesicles, The
zwitterionic gemini vesicles encapsulate
water-seluble maolecules; when fed with
the single-chain precursors, they grow
quantitatively.

damain 2 :
domain 1

Unleashing the proteolytic activity of
DegP: A study with synthetic mimics of
cellular stress signals reveals an allosteric
(chemnical) activation mechanism of the
bacterial HtrA protease DegP, leading to a
fine-tuned amplification of protein degra-

dation during bacterial pratein quality
control [see scheme: binding of a peptide
sequence [circles) increases activation.
The nature of the penultimate resi-

due {red) is shown to be decisive).

Supparting infarmation is available on the WWW
[see article for access details).

A video clip is available as Supporting Infermation
an the W [see article for access details).
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Corrigendum <

There was a small error in the second sentence on page 8576 of this Communication.
This sentence should read: “The ratio of intensities of acetylene to aromatic peaks was
calculated using variable-contact-time 'H-"*C CP/MAS NMR spectra with the following
results: CMP-1 0.27 (expected value 0.40); CMP-2 0,18 (expected value 0.25); CMP-3
0.10 (expected value 0.18)."

The authors apologize for this error and wish to note that none of the interpretations in
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The faculty of Mathematics and Natural Sciences |, Department of Chemistry, at
Humboldt-Universitit zu Berlin invites applications for the position of a

Full Professor (W3)
“Inorganic Chemistry and Functional Materials”

Applicants should have an outstanding record in the areas of synthetic inorganic
chemistry of functional materials. A research focus on inorganic chemistry of maole-
cular pre-cursors for materials, catalytically active compounds, or inorganic-organic
hybrid materials is appreciated. The research field should complement the existing
research activities of the Department of Chemistry. The candidates are expected to
copperate g, with research institutes within and outside the Humboldt-Universitat
or with companies at the science park Berlin-Adlershof and in the Berlin area. The
candidate s expected to represent the entire fleld of Inorganic Chemistry in
teaching.

.ﬂ.ppliranTs must mest the Ir-g_:l reguirements for a university prl:-Feunr as :.I!lpl.'|=
ted in § oo BerdHG. Humboldi-Universitdt zu Berlin is an equal opporntunity
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Berlin. Application materials will not be returned

£ 2008 Wiley-VCH Verlag GmbH & Co. KGah, Weinheim www.angewandte.org

167



