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The following Communications have been judged by at least two referees to be “very
important papers” and will be published online at www.angewandte.org soon:

J. Garcia-Alvarez, A. R. Kennedy, J. Klett, R. E Mulvey*

Alkali-Metal-Mediated Manganation: A Method for Directly
Attaching Manganese(ll) Centers to Aromatic Frameworks
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Cyaphide (C=P~): The Phosphorus
Analogue of Cyanide (C=N")

X . oL ps .
H | An up-and-coming sibling: Unlike the
Phy | Ph, L—Pt—L T — L
P"‘Ru"'Pj | cyanide ion (C(=EN"), which is one of the
CP/ | ~p . fundamental ions in inorganic chemistry,
Ph, ﬁl Ph, p/\PtHL cyaphide (C=P") is not stable unless it is
i | coordinated to a metal center, either as a
L bridging ligand or, as just recently
demonstrated, as a terminal ligand (see
scheme; L=monodentate phosphane,
X=halide).
Cati Cati bearing Cat1 bearing
poor incorporator *HARD" polymer *SOFT" polymer
chain shuttling

chain
. growth

CSA bearing
"SOFT" polymer

»

+

|

Shuttle chain in operation: “Chain-shut-
tling” polymerization is a promising

strategy for the synthesis of high-perfor-
mance polyolefins. Polymerization takes

Angew. Chem. Int. Ed. 2007, 46, 313—321

./\' chain
—
growth
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=Tl

place block by block using two different
catalysts to generate new block copoly-
mers with special properties.
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Allyl boranes
G.Y. Fang, V. K. Aggarwal* __ 359-362
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Aminations with amidates: The first C,-
symmetric amidate complexes of zirco-
nium were used for catalytic asymmetric
hydroaminations of amino alkenes to
prepare chiral gem-disubstituted pyrroli-
dines with up to 93% ee (see scheme).
The modular nature of the chiral com-
plexes facilitates their preparation and
screening as catalysts.

P

o T

h/\“/

Use your borane: A stereocontrolled
synthesis of allyl boranes from chiral
sulfur ylides and their subsequent reac-
tion with aldehydes to give homoallylic
alcohols is described. The allyl boranes

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$ 5685/5168 (valid for print and
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Filled pockets: The most important inter-
actions involved in biological phosphate
recognition have been characterized.
From 3003 considered structures, 2456
feature phosphate binding sites (as
shown in the picture; ligand skeleton
green, C gray, O red, N blue, P orange)
without metal ions. The search reveals
similarities to phosphate binding by syn-
thetic receptors and points to new
approaches for filling phosphate sites in
drug-discovery research.

("1 H
C;Dg, 3h, 110°C N
S >98% conversion
93% ee

L

PhCHO
Z100°C KY\
Ph R
R ee
Z >95Y% cI| OH
7 PhCHO Ph &

also could undergo a stereospecific 1,3-
borotropic rearrangement to give another
set of homoallylic alcohols (see scheme).
The reaction has been applied to an
efficient synthesis of iso-agatharesinol.

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 New Class of Metal-Imido Complex:
Octahedral hexatantalum clusters
[(ArN),,TasO] (see picture; C gray, N blue,
O red, Ta orange, Ar=Ph) were formed in
good yields by treatment of [Bn;Ta=NtBul]
(Bn=benzyl) or [Ta(NMe,);] with an
excess of the appropriate aniline and an
equivalent of water. Crystallographic ana-
lysis revealed the presence of a central
oxygen atom, which was further identified
by electrospray mass spectrometry using
70/'80-enriched material.

!
N —N—N iy
= \ 3
N /N P
C—
o=t J""'-~0
OH HO

Mn"(tme)(0)1*

T O

+

HCO,

Angew. Chem. Int. Ed. 2007, 46, 313—321

Make it a double: A double metal tem-

plate strategy has been used to form a “m-

conjugated catenane” consisting of inter-
twined macrocycles with oligothienyl and
phenanthroline units (see calculated
structure). The optical and redox proper-
ties as well as the structural and con-
formational analyses give clear evidence
that the two macrocycles in the catenane
influence each other by through-space
donor—acceptor interactions.

Pushing and pulling by three tert-butyl and
two carboxylic acid groups, respectively,
results in a sensitizer (see picture) that
exhibits an incident photon-to-current
conversion efficiency of 75%. A cell
sensitized with this compound gives a
short-circuit photocurrent density of
(6.50+0.20) mAcm~2, an open-circuit
voltage of (635=+30) mV, and a fill factor
of 0.74 £0.03, which corresponds to an
overall conversion efficiency of 3.05 %.

On the side: The crystal structure of a
peroxido Mn"' complex bearing a non-
heme ligand shows that the peroxide
ligand is bound to a manganese ion
symmetrically in a side-on n? fashion. The
complex is capable of deformylating
aldehydes by a nucleophilic reaction but
not capable of oxygenating substrates by
an electrophilic reaction. tmc=1,4,8,11-
tetramethyl-1,4,8,11-tetraazacyclotetra-
decane.
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The beauty of symmetry: The Si,(CH,),"
ion can be observed under the low
pressures used in Fourier transform ion
cyclotron resonance (FT-ICR) mass spec-
trometry. The optimized geometry of the
ion, as determined from theoretical cal-
culations and FT-ICR experimental
results, reveals a Cy,-symmetric structure,
in which a planar CH; group is symme-
trically bonded to two eclipsed Si(CH,),
moieties (see picture; Si blue, C dark gray,
H pale gray).

Ar {BUOK 2 n N
~_P(O)OE); — R Cc ™
HaC :
CN RCHO H H

A new dimension has been given to the
Horner-Wadsworth—-Emmons reaction
almost 50 years after its inception. In an
unprecedented vinylogous version of the
reaction, aldehydes and cyano-substituted

NC CN
| 0
+ Ph/vl\

Michael-Michael-retro-Michael cascade
reactions are promoted by the highly
efficient organocatalyst 9-amino-9-deoxy-
epiquinine (1). The asymmetric direct
vinylogous Michael addition of a,a-dicya-
noalkenes to ,f-unsaturated ketones

20 mol% 1
40 mol% TFA

THF, =20 °C, 96 h

15 mol% DIPEA

35% yield, 90% ee

vinyl phosphonates serve as substrates
(see scheme). The novel transformations
to form 1,3-dienes with a trisubstituted
double bond exhibit very high regio- and
stereoselectivities.

46% yield, 98% ee

may be followed by an intramolecular
Michael addition and a retro-Michael
reaction to afford polysubstituted 2-
cyclohexen-1-one derivatives with high
enantioselectivity (see example).

OOMe
O HN

o OMe
)J\ /©/ (S)-3 or (R)-3 as catalyst
-

1 2

EtOzC)\H

When product and catalyst are the same:
The chiral product 3 of an asymmetric
Mannich reaction (see scheme), investi-
gated under various experimental condi-
tions and by calculations, is shown to act

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

MCOZEt

3
up to 94% ee

as a chiral catalyst for its own formation
(autocatalysis). A generally applicable
catalytic cycle is proposed to involve
equilibria between hydrogen-bonded sub-
strate—product complexes.

Angew. Chem. Int. Ed. 2007, 46, 313-321
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Razzle-dazzle... and allenyl boranes 1 are
obtained in enantiomerically pure form
from 2 through a novel CHTMS insertion
followed by a sterically driven suprafacial
1,3-borotropic rearrangement. Asymmet-
ric allenylboration with 1 gives syn
B-trimethylsilyl (TMS) homopropargylic
alcohols 3 in 80-96 % yield with d.r. 99:1
and 94-99 % ee. When R=isopropenyl,
allylboration occurs to provide the
1,2,3-trienyl alcohol 4 with >99% ee.

Nanozymes with a heart of gold: A
functional artificial protein has been pre-
pared by grafting a dodecapeptide onto
the surface of gold nanoparticles (see
picture). The system catalyzes the hydro-
lysis of carboxylate esters and features
enzyme-like properties.

Shapes changed by solvent: An ab initio
method for calculating the absorption
spectra of large molecules including sol-
vent effects and molecular vibrations
shows how the solvent can shift the
spectra and modulate their shapes (see
picture; black lines: stick representation
of absorption spectrum). The computed
spectra of coumarin C153 in various
solvents agree with the experimental
ones.

OH
R1MR3 + NuH
R? amide
alcohol

No preactivation of the alcohol substrates
is required in allylic, propargylic, and
benzylic aminations catalyzed by a com-
bination of commercially available Bi-
(OTf); and KPFg, mostly at room tem-
perature (see scheme). The substitution

Angew. Chem. Int. Ed. 2007, 46, 313—321

Bi(OTf)3 (x mol %)
KPFg (x mol %)

R R
\B T™S _//L g TS
TMSCHN i
phdy T MS—
~ 3h, 25°C <
(R)-2 100% (R
R'CHO
™S p?%EOlR=CMe(=CH2)
: R “3h,-78°C »
& OH
R 3 OH :<_<
80-96% - '74' Bt
94-99% ee TMS
99:1dr.

=]

solvent polarity

Nu
1MR3
R R2

up to 99% vyield

RT

cat. loading
=1-5 mol %

reactions of readily accessible allylic,
propargylic, and benzylic alcohols with
sulfonamides, carbamates, and carb-
oxamides give the desired amine products
in up to 99% yield.

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Designing and testing biomimetic
switches: Multireference perturbation
theory is used to model a light-driven
molecular switch featuring the same
photoisomerization mechanism as the
chromophore of the visual pigment rho-
dopsin (see picture; QM/MM: quantum
mechanics/molecular mechanics). By
exploiting a synthetic route based on
nitrilium-cation cyclization, it was shown
that the designed system can indeed be
prepared and characterized.

Electric light orchestra: The electroche-
miluminescence (ECL) intensity of the
[Ru(bpy)s]**/2-(dibutylamino)ethanol
(DBAE) system at Au and Pt electrodes
are about 10 and 100 times, respectively,
greater than that of the commonly used
[Ru(bpy)s]**/tripropylamine (TPA) system
(see picture). Thus, DBAE is a promising
co-reactant for [Ru(bpy);]** ECL immuno-
assays and DNA probe assays.

MeOQ, OMe
O, OMe
o] OH
R OMe
OH OMe
& f)MeOME

Four thermal-rearrangement pathways
and a domino reaction leading to qui-
nones arise from the thermolysis of
cyclobutenones. The course of vinylcyclo-
butenone rearrangements is dictated by
the nature of the substituent, R (see

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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scheme): a cyclopentenone arises when R
is an electron-rich alkene. In other cases
thermolysis gives a cyclohexadienone,
which may collapse with elimination to
form a quinone, or tautomerize into a
hydroquinone or cyclohexenedione.

Got to get up to get down: Oxidation of
[(1,2,4-CsH,tBus) Mo (PMe;),H;] induces
H, reductive elimination and yields the
first stable 15-electron molybdenum
hydride complex, [(1,2,4-CsH,tBus)Mo-
(PMe;),H]* (see picture). The stability of
this complex can be attributed to steric
protection, as no additional electron
density is available on the ligands for a
ni-stabilization mechanism.

Angew. Chem. Int. Ed. 2007, 46, 313-321
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B(OH), ,\lclzbz HO ‘O O> Natural Products Synthesis
. 7 steps o
MeO @O VeO O N‘Me H. A. McManus, M. ). Fleming,
e *

OMe OMOM O) OMe (+)-homochelidonine, 99% ee M. Lautens* — 433-436
An efficient and highly convergent enan-  powerful desymmetrizing ring-opening Enantioselective Total Synthesis of
tioselective synthesis of (+)-homocheli- reaction of a meso-azabicycle with an aryl  (+)-Homochelidonine by a Pd"-Catalyzed
donine has been achieved (see scheme;  boronic acid. The route should allow Asymmetric Ring-Opening Reaction of a
Cbz = benzyloxycarbonyl, MOM = meth- access to other hexahydrobenzo[c]phen- meso-Azabicyclic Alkene with an Aryl
oxymethyl) and relied on a new and anthridine alkaloids. Boronic Acid

.OTBS
[Cuhfacac),] ©
CH,ClI,, reflux

HO

Natural Product Synthesis
11 steps

J. S. Clark,* S. T. Hayes, C. Wilson,

0 HH < Vigulariol L. Gobbi 437-440
N2
A Concise Total Synthesis of
From the deep: Vigulariol has been effi- tylacetate [Cu(hfacac),] to form the (£)-Vigulariol

ciently synthesized in 20 steps and 4.0%  oxabicyclo[6.2.1]undecene system (see
overall yield from commercially available  scheme; TBS =tert-butyldimethylsilyl).
starting materials. Key to the synthesis The strategy should provide access to
was the use of copper(ll) hexafluoroace-  other members of the cladiellin family.

2Ccn1s + H20 + CO
C,H, + CO, A. Magrez,* ). W. Seo, V. L. Kuznetsov,
Cenrs + Hz + 2CO L. Forré 441 -444
Evidence of an Equimolar C,H,—CO,

Reaction in the Synthesis of Carbon
Meeting point: Carbon nanotubes (CNTs)  CaCO; is used, the growth of a nanotube =~ Nanotubes
are produced by an equimolar reaction stems from the triple-point junction,
between C,H, and CO, (see scheme). CO, which corresponds to the area surround-
can be introduced as a gas or a carbonate  ing the metal support interface where
support of the metal particles. When CO,, C;H, and the support meet.

Back in the saddle: Copper corroles do not WALATZL IS 1141 {

contain a Cu" ion, but rather a well-

hidden Cu" ion. A comparative crystal- M. Bréring,* F. Brégier, E. Consul Tejero,
lographic and theoretical study (see spin- C. Hell, M. C. Holthausen* __ 445-448
density representation) of isostructural

corroloid complexes with copper ions in Revisiting the Electronic Ground State of
different formal oxidation states suggests Copper Corroles

that the divalent state is stabilized

through a saddling distortion of the

corrole ligand.
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The Y-shaped 7 systems in trinuclear
cyanines can, through a formal two-elec-
tron transfer, form a core methylenecy-
clopropane unit with three shorter, iso-

lated 7 systems (see picture). Studies of

In the loop: High-resolution solid-state
NMR spectroscopy is used to study the
secondary structure, dynamics, and
membrane topology of an entire seven-
helix receptor, sensory rhodopsin Il from
Natronomonas pharaonis (see picture).
The experiments are carried out on a
single isotope-labeled sample in a native
membrane environment.

© 2007 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

the spectroelectrochemistry verify the
reversibility of this redox reaction, which
has an unusually pronounced electro-
chromism.

The type and the size of the saccharide
side chain can affect the conformation of
the peptide portion of glycopeptides. This
was shown by conformational analysis in
solution for a series of glycoundecapep-
tides with systematically varied tumor-
associated carbohydrate antigens of type
A from the recognition region of the cell
adhesion glycoprotein LI-cadherin (gray C,
red O, blue N; the saccharide side chain is
more intensely colored).

5 ; o
<

8 (13C)
T

8 (13C)

Doing the locomotion: When benzene
molecules diffuse through the metal
organic framework MOF-5, they accumu-
late in pockets (see picture). Molecular
dynamics simulations reveal that the
correlated lattice motion increases this
binding. Only when the the lattice
dynamics are considered in the simula-
tion, can the experimental diffusion con-
stants be reproduced.
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OIMDA Hitting the teens! Five C—C bonds and Polycycles
aldol oonden— eight stereocenters were formed in a one-
Q/l/\ .- sation © pot asymmetric multicomponent domino  D. Enders,* M. R. M. Hittl, ). Runsink,
c:H3 reaction, which led to the functionalized G. Raabe, B. Wendt 467 -469
Michael-* R '\, Rz tricyclic diterpenoid-type core structures
NO\2 ””” Michael @ (see scheme, IMDA =intramolecular Organocatalytic One-Pot Asymmetric
n=0.1: 269% de, ee Diels—Alder reaction). Synthesis of Functionalized Tricyclic
Carbon Frameworks from a Triple-
Cascade/Diels—Alder Sequence
Supporting information is available on the W\WW 0@ A video clip is available as Supporting Information

(see article for access details). on the WWW (see article for access details).
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