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Chemistry, Medicine, and Crime
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Getting rid of palladium: Thiol esters can
be cross-coupled with boronic acids to
generate ketones at neutral pH by using a
Cu'-oxygenate catalyst under aerobic and
Pd-free conditions (see scheme; S-pen-
dant = NHtBu thiosalicyclamide). The
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Oxidation per carboxylic acid: Upon

incorporation into a suitable tripeptide,
per-aspartate can epoxidize olefins that
contain hydrogen-bonding groups with
high enantioselectivity (up to 92% ee).

Angew. Chem. Int. Ed. 2008, 47, 3655-3666
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intermediate

Copper-Catalyzed C—C Coupling of Thiol
Esters and Boronic Acids under Aerobic
Conditions

mechanistically unique coupling is likely
to proceed by a preorganized, higher
oxidation state Cu species that relies on
appropriately positioned ligating S-pen-
dant groups on the thiol ester and on an
additional equivalent of the boronic acid.

X
e} Ph-HN™ O
10 mol% 1

.

A. Berkessel* 3677 -3679

2.5 equiv H,0, 0
2.0 equiv DIC . S -
10 mol% DMAP  up to 92 % ee Asymmetric Epoxidation of Olefins with

Hydrogen Peroxide—Catalysis by an
Aspartate-Containing Tripeptide

Catalytic asymmetric epoxidation can be
effected with hydrogen peroxide as the
terminal oxidant and carbodiimide as the
stoichiometric activator for multiple acid/
peracid turnovers.
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Symmetry violation: Recent results by
Tremel and co-workers on the phase
selection of calcium carbonate through
the chirality of adsorbed amino acids
appear to provide a deterministic route to
“mirror-symmetry breaking”, which may
have ramifications for the emergence of

The low specificity of bacterial acyltrans-
ferases is utilized in the development of
numerous biotechnology processes for
lipid modification, a field that is domi-
nated by the use of lipases. In contrast to
lipases, these reactions are catalyzed

in vivo in whole-cell fermentations. Thus
wax esters, thio wax esters, or fatty-acid
ethyl esters, a possible substitute for
biodiesel, can be derived directly from
renewable resources.

Meacham Ave., ElImont, NY 11003. Periodicals
postage paid at Jamaica, NY 11431. US POST-
MASTER: send address changes to Angewandte
Chemie, Wiley-VCH, 111 River Street, Hoboken,
NJ 07030. Annual subscription price for insti-
tutions: US$ 7225/6568 (valid for print and
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homochirality on Earth. In our view, how-
ever, the crystallization experiments vio-
late basic rules of symmetry and we
suspect the presence of chemical, bio-
logical, or other homochiral or achiral
contaminants in the system.

Like chalk and cheese: Although the
model put forward by Lahav and Leiser-
owitz may be quite reasonable for the
crystallization of glycine in the presence of
amino acids, it is not the case for the
crystallization of CaCO; (see picture). In
the latter case, the amino acids present
cannot be considered to be innocent
molecules as they are involved as ligands
in the coordination chemistry of Ca?*.
New results indicate that homochiral
impurities are not the driving force for the
phase selection: When added intention-
ally, they annihilate the observed phase
selectivity rather than promote it.

Designer Lipids

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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Combine and conquer: Configurational
assignment of remote stereogenic centers
in the complex polyketide macrolide
archazolide A (see structure; red O, blue
N, yellow S) was accomplished by a purely
NMR-based approach relying on a com-
bination of nuclear Overhauser effects, |
couplings, and residual dipolar couplings
(RDCs).
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Zipped up: Supramolecular 3D organiza-
tion on gold with interdigitating intra- and
interlayer recognition motifs (see picure,
black p-oligophenyl rods; red, blue naph-
thalenediimide (NDI) stacks) is designed

Angew. Chem. Int. Ed. 2008, 47, 3655-3666

oD ORPO

The right combination of new techniques,
which use a large variety of hard and soft
templates in the controlled synthesis of
mesoporous carbon materials with well-
defined nanostructures, and surface
modification of these materials offers new
perspectives for carbon material applica-
tions. The picture shows a high-resolution
view of the surface structure of a fibrous
material formed from phloroglucinol.

Glowing after a sugar rush: A molecular
switch is formed by inserting glucose-
binding protein (GBP) into aequorin
(AEQ; see picture). This switch is trig-
gered by recognition of glucose by the
GBP. For the first time, AEQ is rationally
split into two fragments that, upon a
molecular recognition event, come toge-
ther and emit bioluminescence.
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to access supramolecular cascade n/p-
heterojunctions or the adaptable direc-
tionality needed to control fill factors in
current—voltage curves.

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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No fear of water: Hydrophobic nanocrys- @I A LTI 5 1E @

No destaining required: The lumines-
cence properties of an iridium(I11)—2-
phenylpyridine complex can be utilized for
the detection of proteins in sodium
dodecyl sulfate—polyacrylamide gels.
Emissive gel images obtained upon
staining with the complex are visible
under UV light. The high detection sensi-
tivity for histidine-rich proteins (right vial,
compared to a non-histidine-tagged pro-
tein) suggests potential applications in
the signaling of biomolecules.
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A new folder: The electropositive CH
groups of diaryl triazoles interact favour-
ably with chloride, leading to anion-
induced helical folding in aryl triazole
oligomers. Triazoles thus provide an

S |O NO,
X0
OMe

cRA OMe

Escaping the cage: Retinoic acid (RA), a
crucial signaling molecule for the embry-
ogenesis of vertebrates, can be photore-
leased from a simple caged derivative
(cRA) upon illumination. In zebrafish

Angew. Chem. Int. Ed. 2008, 47, 3655-3666

tals (NCs) are converted into hydrophilic
ones by dual-interaction ligands, which
bind onto the surface of NCs by coordi-
nate bonding and hydrophobic van der
Waals interactions. The resulting NCs
have high stability in aqueous solutions
over a wide pH range (1-14), salt con-
centrations, and thermal treatments.
Quantum dots coated with these ligands
are excellent fluorescence labels for

immunostaining tests.

chloride
X "
=

alternative to conventional protic hydro-
gen bonds and coordination complexes as
functional components in anion recep-
tors.

—— > RA-induced phenotypes
hv, 2 hv

embryos, cRA causes RA-induced pheno-
types with one- and two-photon excitation
(see picture), which opens a route to the
noninvasive generation of controlled RA

concentration patterns in vivo.

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Enzyme Inhibitors Stopping the transfer: Based on the

Z. Guo, Y.-W. Wu, K.-T. Tan, R. S. Bon,

E. Guiu-Rozas, C. Delon, U. T. Nguyen,
S. Wetzel, S. Arndt, R. S. Goody,

W. Blankenfeldt, K. Alexandrov,*

H. Waldmann* 3747 -3750

Development of Selective RabGGTase
Inhibitors and Crystal Structure of a
RabGGTase—Inhibitor Complex

Protein—Polymer Hybrids

A. P. Esser-Kahn,

M. B. Francis* 3751-3754

Protein-Cross-Linked Polymeric Materials
through Site-Selective Bioconjugation

Kinetic Resolution

A. T. Radosevich, V. S. Chan, H.-W. Shih,
F. D. Toste* 3755-3758

Synthesis of (—)-Octalactin A by a
Strategic Vanadium-Catalyzed Oxidative
Kinetic Resolution

3660

www.angewandte.org

structure of pepticinnamin E, specific
inhibitors of Rab geranylgeranyl transfer-
ase (RabGGTase) with activity in cells
were developed, and the first crystal
structure of the enzyme in complex with
an inhibitor is reported (see inhibitor
structure and positioning in the active site
of the enzyme). The findings may have
implications for the chemical-biological
study of Rab prenylation and vesicular
transport and the involvement of
RabGGTase in the establishment of
disease.

V.

P 4 -+ —
5
Activated
Functional gmyf?lel;
Protein cany

Creating a greener future: A strategy for
creating hybrid materials of polymers and
proteins relies on orthogonal reactions to
activate the N and C termini of a protein
concurrently. The protein is then used to
cross-link polymer chains and create a

(+) Bno.C  oTes Resolution
+) BnO; asymmetric
\l/\/ oxidation

Both products of the kinetic resolution
were used in the resolution/recombina-
tion approach shown in the scheme for

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

H

Recombination HO..
fragment
coupling

hydrogel (see picture). A model hybrid
hydrogel containing enhanced green
fluorescent protein is both biodegradable
and responsive to changes in pH and
temperature.

the enantioselective total synthesis of
(—)-octalactin A. Bn=benzyl, TBS =tert-
butyldimethylsilyl.

Angew. Chem. Int. Ed. 2008, 47, 3655-3666
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Drug Synthesis
e
Pd-AAA @ TIPS AcHN,_- B. M. Trost,* T. Zhang ___ 3759-3761
o PhthN" “'COOEt \O\
0 84% yield HoN COOEt A Concise Synthesis of (—)-Oseltamivir
98% ee (-)-oseltamivir

Tackling the supply problem: A short and  a novel palladium-catalyzed asymmetric
efficient synthesis of (—)-oseltamivir has allylic alkylation reaction (Pd-AAA, see
been developed which requires eight scheme) as well as a chemo-, regio-, and
steps from commercially available start- stereoselective aziridination reaction.
ing material and proceeds with an overall ~ Phth = phthaloyl.

yield of 30 %. Key transformations include

SIEUEMYBIE Cje B0 Natural Product Synthesis
Cross-Coupling | %B o OMPM
“““ /
— otBs  * V\[) E.Roulland* ___ 3762-3765
% COE :
OBz
(+)-Oocydin A (1) Total Synthesis of (+)-Oocydin A:
Application of the Suzuki-Miyaura Cross-
Two sensitive fragments were coupled in 1 was an efficient stereoselective Pd°- Coupling of 1,1-Dichloro-1-alkenes with
the mild title reaction to create the Z- catalyzed cyclization to form the highly 9-Alkyl 9-BBN
chlorovinyl functionality of the target substituted tetrahydrofuran ring.
macrolide oocydin A (1; see scheme). Bz =benzoyl, TBS = tert-butyldimethylsi-

Another highlight in the total synthesis of lyl, MPM = 4-methoxyphenylmethyl.

White phosphorus is sequentially activa- WAVNGIZI]
ted and functionalized by stepwise reac-

tion with cobalt and platinum metal M. Caporali, P. Barbaro, L. Gonsalvi,
complexes. The two zwitterionic A. lenco, D. Yakhvarov,
diphenyl(alkyl) phosphonium (+)di- M. Peruzzini* —______ 3766-3768

phosphenide(—) molecules generated act
as bridging side-on/end-on ligands that Heterobimetallic Cooperation Mediates

tether two different metal units (see the Transformation of White Phosphorus

picture of the complex core: C black, into Zwitterionic catena-

Co pale green, P orange, Pt green). Phosphonium(+)diphosphenide(—)
Ligands

Honeycomb architectures from N,
sequestration! The V"'-bis-neopentyl
complex [ (PNP)V(CH,tBu),] (PNP = N[4-
Me-2-(PiPr,)C¢H;], ") is a synthon to
terminal VY alkylidene complexes when
treated with two-electron oxidants such as
N,CPh,, O* sources such as OPPh, and
N,O, and sulfide sources like S and
SPPh;. The likely V'"-alkylidene inter-
mediate, [ (PNP)V=CHtBu], can also acti-
vate N, to form a honeycomb-like packing
rearrangement along the N, unit (see
picture).

Vanadium(V) Alkylidenes

U. J. Kilgore, C. A. Sengelaub, M. Pink,
A. R. Fout, D. J. Mindiola* _ 3769-3772

A Transient V!"-Alkylidene Complex:
Oxidation Chemistry Including the

Activation of N, to Afford a Highly Porous
Honeycomb-Like Framework

Angew. Chem. Int. Ed. 2008, 47, 36553666 © 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim www.angewandte.org 3661
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(tpt),(dhbgq)s]®*: ATrojan Horse for Cancer
Cells

Asymmetric Catalysis
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Enantioselective Copper-Catalyzed
Propargylic Amination

Asymmetric Amination
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Y. Nishibayashi* 3781-3783

Copper-Catalyzed Asymmetric Propargylic
Substitution Reactions of Propargylic
Acetates with Amines

Nitrogen Heterocycles

M. Yar, E. M. McGarrigle,
V. K. Aggarwal* 3784-3786
An Annulation Reaction for the Synthesis
of Morpholines, Thiomorpholines, and
Piperazines from f-Heteroatom Amino
Compounds and Vinyl Sulfonium Salts
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[(acac),Mc1]8*

The start of an odyssey? The cytotoxicities
of the large cationic arene—ruthenium
prismatic cage 1°, and its “complex-in-a-
complex” derivatives [(acac),MC1]%*
(M=Pd, Pt; acac = acetylacetonate; see
picture), are evaluated in comparison with
free [M(acac),]. The differences in cyto-
toxicity suggest that, like a “Trojan
Horse”, leaching of the guest from the
cage once inside a cell accelerates and
increases the cytotoxic effect.

AN +
| OMe —[
o) “ 0 H, R
N .
Ph ! | «Ph  MeO ©:
‘3/N ol N/ ]@ N™ " \-ph
u < =\
OAc Ph DIPEA Ph HN PhQP‘.lr,/N N
o-anisidine : < _
R)\\\ R/\ _— @ BAr;
MeOH

A proper copper catalyst with a chiral
pyridine-2,6-bisoxazoline (pybox) ligand
was used to convert a variety of pro-
pargylic acetates with aromatic side
chains (R=Ar) into their amine counter-

parts in high yield and with good selec-
tivity (up to 88% ee). The resulting chiral
propargylic amines can be elaborated
further into P,N ligands (see scheme;
DIPEA =diisopropylethylamine).

cat.: Cl O
=
Ar =z cat. Al * g MeO PPh,
j/ & TR —— - CuOTf(CgHglo.s + MeO PPh,
OAc NMePh O

up to 89% ee

Flexing your bipheps: Enantioselective
propargylic substitution reactions of pro-
pargylic acetates with amines catalyzed by
a copper-(R)-Cl-MeO-biphep or -binap
complex give the corresponding pro-

RtXH oTf
Et;N
RN e —
A ph  -Ph:S
1
X =0, S, NR?

13 examples

Cl
(R)-CI-MeO-biphep

pargylic amines in excellent yields with up
to 89% ee. The reaction described may

provide a novel synthetic method for the
preparation of chiral propargylic amines.

RL X -
I J oTf
@
R2 [Iq »‘/\é’Ph =
R® w »
Ph

1

91-99% vyield

Heterocycling: Diphenyl vinyl sulfonium
salt 1 acts first as an electrophile, then a
base, and then again as an electrophile in
this operationally simple, high yielding,
one-pot synthesis of pharmacologically

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

important morpholines, thiomorpholines,
and piperazines. Compound 1 is an
excellent synthon for the 1,2-ethane
dication.

Angew. Chem. Int. Ed. 2008, 47, 3655-3666
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The hype about iodine(lll): A chiral
hypervalent iodine(lll) reagent (1) is
reported to enantioselectively dearoma-
tize phenols in a highly selective manner

Acentric vanadates: Three unique struc-
ture types of the vanadate-based mixed-
metal oxide systems (salt)-Mn"-V¥-O and
(salt)-Cu"-VY-O are presented, with a
focus on the role of the asymmetric
vanadate units (yellow polyhedra). The
two structure types found in the (AX),M-
(VO,), series differ in the propagation
direction of the metavanadate chains,
which is thought to be due to the presence
(or absence) of a Jahn-Teller distortion of
the metal (d® Cu?t vs. d> Mn*%) ion.

L (10 mol%)

OSiMe,TMS ~ AgBF, (10 mol%)
~ R’ CsF (2 equiv)
PhNO + ~ ‘:

New nucleophiles for the O-nitroso aldol
reaction in the form of readily prepared
disilanyl enol ethers make this transfor-
mation more practical and more versatile.
A silver catalyst with a chiral biaryl

khop

kl
A\

- o .
THF, MeOH, -78 °C

up to 86% ee

(see scheme). This result clearly supports
existence of the associative pathway in
hypervalent iodine(l1)-induced phenolic
oxidations.

3
~
.
“
Ph
i RS OO o
7 NHPh |L= P~OPh
e ! [e]
ANV 2
n R
up to 99% ee Ph

phosphite ligand promotes the title reac-
tion with high enantio- and regioselectivity
(see scheme). R\,R? = H, Ar; TMS =
trimethylsilyl.

khop

khop

Sa-AAGA"-Sd

Sa*-AAGA-Sd 373 A AGASd Sa A GASd/_\ i |
Sa-AAG*A-Sd /’\

Stopover at G base: The efficiency of
photoinduced charge separation between
donor and acceptor chromophores sepa-
rated by a polyadenine sequence contain-
ing a single guanine (G) is sensitive to the
location of G and the total length of the

Angew. Chem. Int. Ed. 2008, 47, 3655-3666

Sa-AAGA-Sd*

polypurine sequence. Quantum yields
provide support for a stepwise mechan-
ism in which G serves as a temporary
resting place in the overall process (Sa:
stilbenedicarboxamide electron acceptor,
Sd: stilbenediether electron donor).

© 2008 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Strong yet gentle: Where triflate reagents
fail, carborane-based sources of H*, CH, ¥,
and [R;Si]* electrophiles add to phospha-
benzenes preferentially at the P atom
rather than C (see picture).

R’ R R
- = /| 2-5 mol%
3 AU catalyst
B N7 - =—pR? gy N R?
- H,0 —
e \ | /
R1

Bicycles built in water: The Au'-catalyzed
tandem cyclization of 1-amino-4-alkynes
with alkynes in water offers a simple and
efficient method for the synthesis of

Switch the lights off! A novel sensitive
enzyme-activity assay combines the
advantageous features of upconverting
phosphors (UCPs) and fluorescence
quenching. The new assay principle allows
the use of fluorescent particulate labels in
a quenching-based assay despite the fact
that it is not possible to achieve adequate
quenching efficiency of particle fluores-
cence directly. Infrared excitation enables
even the use of colorful samples.

diversely substituted pyrrolo[1,2-a]quino-
lines with good to excellent product yields
and excellent regio- and chemoselectiv-
ities (see scheme).

IR uc- Internal
excitation ~ TRET ;:ET
UCP  quenched

donor fluorophore

Think thin! Colloidally stable ultrathin
Bi,S; nanowires (see picture), which dis-
play strong excitonic features never before
seen in bismuth chalcogenides and
extremely high extinction coefficients,
have been synthesized on a gram-scale.
Nanostructures such as this are of very
high technological potential for thermo-
electric applications.

[Rh(cod),]OTf (5.0 mol%)
o (R)-binap (10 mol%) o)

pinB

Et,N (1.0 equiv)

~SiMe,Ph

A perfect match: The Rh'-catalyzed con-
jugate silylation of acyclic Z-configured
a,pB-unsaturated carboxyl compounds

including imides with silylboronic ester

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

1,4-dioxane/MeOH 10:1
45 or 50°C R

“SiMe,Ph

44-72% 98% ee or >99% ee

yields almost enantiopure a-chiral qua-
ternary silanes (see scheme; R=aryl and
(branched) alkyl, cod = cycloocta-1,5-
diene, pin=pinacolato).
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Now you see it, now you don’t: A
molecular monolayer polymorph of an
oligopyridine forms a host—guest network
with copper(ll) phthalocyanine at the
solid-liquid interface with controllable
phthalocyanine occupation. The slow

~Pr
Si

N
o "

50 °C

Salt-elimination reactions led to the for-
mation of highly strained [1]bora- and
[1]silavanadoarenophanes, which
undergo different types of ring-opening
reactions with low-valent platinum com-
plexes. Whereas the boron-bridged deri-

@

(see article for access details).

Angew. Chem. Int. Ed. 2008, 47, 3655-3666

Karstedt's cat.

Supporting information is available on www.angewandte.org

“Erasing”

movement of the phthalocyanine guest
molecules and the competition between
oligopyridine and phthalocyanine guest
molecules make it possible to manipulate
individual guest molecules in analogy to
“writing” and “erasing”.

Me iPr

@S‘/
v

n

vative opened stoichiometrically by clea-
vage of the V—C,,. bond, the [1]silava-
nadoarenophane reacted at the Si—C,,,
bond to afford a polymer containing spin-
active metal centers in the main chain
(see scheme).

Bending and stretching: The nature of
intermolecular interactions in imidazo-
lium-based ionic liquids has been studied
by far-infrared spectroscopy. The lowest
frequencies can be assigned to the bend-
ing and stretching vibrational modes of
the cation—anion interaction, which
describes the cohesion energy.
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Chemie
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lonic Liquids
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The Cation—Anion Interaction in lonic
Liquids Probed by Far-Infrared
Spectroscopy

Q@ A video clip is available as Supporting Information

on www.angewandte.org (see article for access details).

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

www.angewandte.org

3665


http://dx.doi.org/10.1002/anie.200705527
http://dx.doi.org/10.1002/anie.200800081
http://dx.doi.org/10.1002/anie.200705736
http://www.angewandte.org

Contents

SWILEY Service
InterScience:

SCOVER 50 5 GREAT

Spotlights Angewandte's

“Hot Papers” are chosen by the Editors for their importance in a rapidly Sister Journals —__________ 3668 -3669
evolving field of high current interest. A preview with the graphical abstracts

of these articles can be found on the Angewandte Chemie homepage in

Wiley InterScience at www.angewandte.org. Keywords 3838

All articles in Angewandte Chemie are published online several weeks ahead
of print. They are found under the “EarlyView” link on the journal’s home-
page in Wiley InterScience. Authors 3839

Preview 3841

Corrigendum

Ferrocenyl Ligands with Two Phosphanyl  Following a remark by Fukuzawa et al.,l"’ we confirm that the stereochemistry of
Substituents in the a,e Positions for the  ferrocenyl ligands 2 is not (R,Sy,) as described in the original communication, but
Transition Metal Catalyzed Asymmetric (R,R,) as indicated by the X-ray structure of the [Rh(nbd) (2a)]BF, complex included in
Hydrogenation of Functionalized Double  the manuscript. Thus, the ferrocene derivatives 2a and 2b have (R,Rr) configuration
Bonds (Scheme 1).

T. Ireland, G. Grossheimann, C. Wieser- NR; PPh,

o Br NRp Br Ph,P
Jeunesse, P. Knochel 3212-3215 a,b,c @A© d éA@
Fe T Fe I §F§e

Angew. Chem. Int. Ed. 1999, 38

DOI 10.1002/(SIClI)1521-3773 3 4a:.RiMe 902/0 Za:-RiMe 882/0

(19991102)38:21 < 3212::AID- 4b: R =-(CHy)i- 89% 2b: R=-(CHy)- 64%

ANIE3212>3.0.CO;2-9 Scheme 1. a) CBS catalyst (0.3 equiv), BH;—Me,S, 0°C, 2 h; b) Ac,O, pyridine, 12 h;
c) HNR,, CH;CN, H,0, 12 h; d) tBulLi (3.5 equiv), —78°C to room temperature (RT), 1h;
then CIPPh, (2.5 equiv), —78°C to RT, 1 h.

[1] S. Fukuzawa, M. Yamamoto, M. Hosaka, S. Kikuchi, Eur. J. Org. Chem. 2007, 5540.
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