selective

3 c2/C3
REA\/R’*‘ ML, R%L(Ra bond cleavage LM/YI\,R“
. L %

Complex, but still simple: The ring-
opening of strained three-membered
rings such as methylene- and alkyl-
idenecyclopropanes generally lead to
several products. If one starts with a
more functionalized carbon skeleton,
a selective reaction is now observed

ML, R!

and rationalization as well as synthetic
applications are described in this Con-
cept article. This methodology could
be used in the preparation of challeng-
ing structural motifs possessing quater-
nary carbon stereocenters in acyclic
systems.
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A. Masarwa, I. Marek*..... 9712-9721

Selectivity in Metal-Catalyzed
Carbon—Carbon Bond Cleavage of
Alkylidenecyclopropanes

H = NR
Az NH
R0 CH,OH

RY

New perspectives: This minireview is
intended to update the synthetic con-
tributions to obtain saframycin ana-
logues. These compounds constitute
the largest subgroup among the tetra-

_’ N " LB
Y '\R" \rP \(VH Rm‘(/ | N
™

H
~ R :.CHO 'el‘r
F
| riof

NYCNHR
[e]

P
RQO
\rN\KK,Ar

rR¢ O

hydroisoquinoline antitumor antibiot-
ics. A brief description of the different
strategies has been organized accord-
ing to the order of bonding events that
will link the precursors (see scheme).

MINIREVIEWS

Antitumor Analogues

C. Avendaio,*
E.delaCuesta............... 9722-9734

Recent Synthetic Approaches to 6,15-
Iminoisoquino[3,2-b]3-benzazocine
Compounds

COMMUNICATIONS
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_
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Domino Reactions

A. Criado, D. Pena,* A. Cobas,

domi PP
=/ \= iz [4e2) g E. Guitidn*................... 97369740
H . . ..
One diastereoisomer Opt. Gap = 2.02 eV Domino Diels—Alder Cycloadditions
of Arynes: New Approach to Elusive
A game of dominos: Domino [4+2]/ synthetic methodology enables the Perylene Derivatives
[4+2] cycloadditions between 1,8-di- preparation of elusive perylene deriva-
furylnaphthalene and arynes provide tives with a remarkable reduced
the corresponding adducts in a highly HOMO-LUMO gap, a crucial feature
diastereoselective manner. This new for organic semiconductors.
] G | Asymmetric Catalysis
§; PP ron R :
R (20 mol%) BF,+OEt, A. Ros, A. Bermejo,
L — — V. K. Aggarwal*............. 9741-9745
MeOQ
' R? Benzylic Boron Reagents Behaving as
R Allylic Boron Reagents towards Alde-
Retention of stereochemistry: p-Meth- aromatisation of the aromatic ring (see ~ hydes: A New Asymmetric Reaction
oxybenzylic trifluoroborate salts react scheme). Using enantioenriched ben- Leading to Homoallylic Alcohols with
with aldehydes in the presence of zylic trifluoroborate salts leads to Concomitant Dearomatisation
Lewis or Brgnsted acids to give homo- adducts with >98 % retention of the
allylic alcohols with concomitant de- stereochemistry in most cases.
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Carbenes

Q “BF; KHMDS O M
+ E— + B
.\ PPh, O@ PPh,

What are you? Deprotonation of fluo-
renylidene phosphonium salts gener-
ates reactive intermediates that can be
described as push—pull cumulenes or
singlet carbenes (see scheme).
Whereas the NMR data are ambigu-

M. Alcarazo, R. M. Sudrez,
R. Goddard, A. Fiirstner* .. 9746 -9749

A New Class of Singlet Carbene skl coendinaitod
Ligands
ous, the coordination behavior shows
the ready availability of a lone pair at
the central C atom. The donor ability
of singlet carbene ligands of this new
class exceeds that of the commonly
used N-heterocyclic carbenes (NHCs).

Amide Synthesis Ed1(i/zc)z 5 °
R- (ADBY [ x=8ral
X.-F Wu. H Neumann CO, NH;3 R™ "NH, R=Arnyl, Heteroaryl

M. Beller®..................... 9750-9753 Wake up and smell the ammonia! A

palladium-catalyzed aminocarbonyla-
tion of aryl halides with CO and
ammonia has been developed (see

scheme). Primary amides are accessi-
ble, under mild reaction conditions, in
moderate to excellent yields.

Selective Palladium-Catalyzed Amino-
carbonylation of Aryl Halides with CO
and Ammonia

Metallocenes

M. Carrasco, R. Peloso, A. Rodriguez,
E. Alvarez, C. Maya,

|
E. Carmona*................. 9754 -9757 \
Zn-Zn-Bonded Compounds that \&
Contain Monoanionic Oxygen-Donor
Ligands

isolation of the first zinc—zinc bonded
complexes containing a Zn—0O bond
(see scheme).

The zinc connection! Reaction of
bulky alcohols with [Zn,Cp*,] in the
presence of a Lewis base allowed the

0y R?

=
oHlf|
A. Mendoza, P. Pardo, F. Rodriguez,* R!
FE J. Fafiands*................. 9758-9762 X

Synthesis of [3.3.1] Bicyclic

Cyclisation sequence: An efficient
method for the synthesis of [3.3.1]
bicyclic compounds from easily availa-
ble ynone derivatives has been devel-
oped. The reaction is based on an
unprecedented double intramolecular

Cyclisation Reactions Bronsted acid ;

PR )
RI= OﬁR
R

Compounds by a Brensted Acid Cata-
lysed Double Intramolecular Michael
Addition

Michael addition (DIMA) of an
oxygen-centred and a carbon-centred
nucleophile to the ynone (see scheme).
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H

EWG = CO,Bu, C(O)NHBU, C(O) N O
S

Benzothiazoline better than Hantzsch:
A stereoselective Brgnsted acid cata-
lyzed reductive amination/aza-Michael
approach towards the important class
of tetrahydroisoquinolines is presented
(see scheme). A biphenyl-substituted
benzothiazoline is used as the reducing
agent and leads to superior yields and

1) 10 mol% cat.,

mesitylene H

5 AMS z.CH
2) BBuOK, THF, RT
cat.:

yield = 81-97%
ee = 93-98%
d.r.>95:5

oo
0.9

Ar
Ar = 2,4 6-(iPr),Ph

enantiomeric excesses compared with
the frequently used Hantzsch ester.
The cyclization of the amine inter-
mediate occurs smoothly with potas-
sium tert-butoxide as the base and
affords the trans-1,3-disubstituted
tetrahydroisoquinolines.

CONTENTS

Organocatalysis

D. Enders,* J. X. Liebich,
G. Raabe ...................... 9763 -9766

Organocatalytic Asymmetric Synthesis
of trans-1,3-Disubstituted Tetrahydro-
isoquinolines via a Reductive Amina-

tion/Aza-Michael Sequence

Mitsunobu

ether formation

N

Natural Products

J. Garcia, S. Barluenga, K. Beebe,
L. Neckers, N. Winssinger* 9767-9771

OMe  metathosis Concise Modular Asymmetric
Ome Heck OMe Synthesis of Deguelin, Tephrosin and
1 oyclization  OMe Investigation into Their Mode of
8 Action
The concise nature and modularity of labeled analogues to dissect the mech-
the synthesis described for deguelin anism of action of this important phar-
and tephrosin (retrosynthetic analysis macophore.
depicted) should facilitate access to
Bn® | Domino Heck Reaction
OTBS  Pd(OAc), PPhy
—_—
- N Z Ag2CO; dioxane B. M. Trost,* B. M. O’Boyle,
0 g 87% D Hund....................... 9772-9776
0oC
Investigation of a Domino Heck Reac-

Unexpected Heck: During efforts
toward the synthesis of FR900482, an
unexpected domino Heck product was
isolated (see scheme). Although this
pathway was ultimately not productive
for the aforementioned natural prod-
uct synthesis, efforts were made to

extend the methodology to the synthe-
sis of amurensinine. To our knowledge
this domino reaction was the first such
tandem Heck-alkylation pathway in
the presence of a geometrically favor-
able pB-hydrogen elimination.

tion for the Rapid Synthesis of Bicyclic
Natural Products
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Lithiated Compounds

V. Capriati,* S. Florio,* E. M. Perna,
A. Salomone .................. 9778 -9788

Lithiated Fluorinated Styrene Oxides:

Configurational Stability, Synthetic
Applications, and Mechanistic Insight

Where is the boundary between con-
figurational stability/instability of lithi-
ated fluorinated styrene oxides? It
depends upon both the type of fluori-
nated group and its relative position
on the phenyl ring (see figure). Barri-

ers of inversion, activation parameters,
and mechanisms of racemization have
been discussed for configurationally
unstable intermediates, as well the
synthesis.

Metal-Organic Frameworks

A. Corma,* M. Iglesias,
FE. X. Llabrés i Xamena,
E Sdanchez .................... 9789-9795

Cu and Au Metal-Organic Frame-
works Bridge the Gap between
Homogeneous and Heterogeneous
Catalysts for Alkene Cyclopropanation
Reactions

Transfer of fragments: Metal-organic
framework (MOF) materials contain-
ing either Cu or Au centers can act as
catalysts (i.e., [Cuy(BTC),]
(BTC=benzene-1,3,5-tricarboxylate),
and IRMOF-3-SI-Au) for the cyclo-
propanation of alkenes with diazoace-
tates (see scheme). This example is the
first use of these materials to induce
the carbene transfer reactions from
diazo compounds.

Chiral macrocycles

P. Rivera-Fuentes, J. L. Alonso-Gomez,
A. G. Petrovic, P. Seiler, F. Santoro,

N. Harada, N. Berova, H. S. Rzepa,*

F. Diederich*................. 9796 —-9807

Enantiomerically Pure Alleno-A cety-

lenic Macrocycles: Synthesis, Solid-
State Structures, Chiroptical Proper-
ties, and Electron Localization
Function Analysis

Shaping up! Enantiopure, shape-per-
sistent alleno-acetylenic macrocycles
(an example of which is shown here)
were prepared by oxidative homocou-
pling of 1,3-diethynylallenes. The syn-
thesis and solid-state structures are
reported, along with a detailed analysis
of their chiroptical and electronic
properties.

Homogeneous Catalysis

V. Cadierno,* J. Diez, J. Francos,
J. Gimeno*.................... 9808 —9817

Bis(allyl)ruthenium(IV) Complexes
Containing Water-Soluble Phosphane
Ligands: Synthesis, Structure, and
Application as Catalysts in the Selec-
tive Hydration of Organonitriles into
Amides

N—N
‘P/ ) or
P
0
_ Ful (5 mol%) c
—c= g T
R-C=N H,0/100°C/124h R~ “NH,

(83-99% GC yield)
R = Alkyl, aryl, heteroaryl, alkenyl (22 examples)

The power of water: Mono- and dinu-
clear (2,7-dimethylocta-2,6-diene-1,8-
diyl)ruthenium(IV) complexes (see
picture), which contain selected water-
soluble phosphanes, behave as highly

efficient catalysts for the selective
hydration of organonitriles into amides
in pure aqueous medium under neutral
conditions.
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1,2-indole migration

jold-is
R*= Ar

Precious-metal catalysis: 3-Propargyl-
indoles are able to participate in 1,2-
migrations under gold-catalysis. 3-
(Inden-2-yl)indoles could be accessed

Nazarov gold
R = Ar; R3,R*# Ar

f

N
N

N

R

Nazarov 1,2 H insertior

R R*R® # Ar

through gold-iso-Nazarov or gold-Naz-
arov cyclizations, whereas 3-(1,3-dien-
2-yl)indoles are generated when none
of these pathways are accessible.

CONTENTS

Gold Catalysis

R. Sanz,* D. Miguel, M. Gohain,

P. Garcia-Garcia,

M. A. Ferndndez-Rodriguez,

A. Gonzdlez-Pérez, O. Nieto-Faza,

A. R. de Lera,*

F Rodriguez™®................ 9818 -9828

Synthesis of Diverse Indole-Containing £J
Scaffolds by Gold(I)-Catalyzed

Tandem Reactions of 3-Propargyl-

indoles Initiated by 1,2-Indole

Migrations: Scope and Computational
Studies

MeO
Al (1.2 equiv)
PbCl, (1 mol%)

W

THF,0°C,1h
Me
Br

Functional group tolerance: A new
and efficient preparation of allenic and
propargylic aluminum reagents has
been reported. These organoaluminum
species react with aldehydes or

HO, Me OMe
S F
Me

93% yield; d.r. 92:8

ketones, giving the homopropargylic or
allenic alcohols in good to excellent
yields with high selectivity (see
scheme). Various functional groups are
tolerated in this reaction.

Diastereoselectivity

L.-N. Guo, H. Gao, P. Mayer,
P. Knochel*................... 9829 -9834

Preparation of Organoaluminum
Reagents from Propargylic Bromides
and Aluminum Activated by PbCl,
and Their Regio- and Diastereoselec-
tive Addition to Carbonyl Derivatives

N-Sulfinyl amines have been success-
fully employed as nitrogen nucleo-
philes for the asymmetric intramolecu-
lar aza-Michael reaction IMAMR;
see scheme). The synthetic strategy
involves a cross-metathesis (CM) reac-
tion followed by the Michael-type cy-
clization, either in a base-catalyzed
two-step procedure or in a tandem
fashion.

o K
B oM N~
\n of
f RIS T &
H IMAMR
=12 o~
3

e

#

(-)-Pinidinol

Natural Products

S. Fustero,* S. Monteagudo,
M. Sanchez-Rosello, S. Flores,
P. Barrio, C. del Pozo*..... 9835 -9845

N-Sulfinyl Amines as a Nitrogen
Source in the Asymmetric Intramolec-
ular Aza-Michael Reaction: Total
Synthesis of (—)-Pinidinol

2 mol%

H R
L T

Et,N ™ NH-tBu

\2/
\

HO R

Gold closes the cage: Diyne—diols and
external nucleophiles in gold-catalysed
reactions deliver rigid tricyclic hetero-
cyclic compounds in high selectivity by

AgNTH,, H,Nu

a domino reaction. Eight new bonds
are formed by hydroalkoxylation/
hydrohydroxylation or hydroamination
in good overall yields (see scheme).

Heterocycles

A. S. K. Hashmi,* M. Biihrle,
M. Wilfle, M. Rudolph, M. Wieteck,
F. Rominger, W. Frey....... 9846 — 9854

Gold Catalysis: Tandem Reactions of
Diyne-Diols and External Nucleo-

philes as an Easy Access to Tricyclic
Cage-Like Structures
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Electroluminescence

R. D. Costa, G. Ferndndez, L. Sdnchez,
N. Martin,* E. Orti,*
H.J. Bolink*................. 9855-9863

Dumbbell-Shaped Dinuclear Iridium
Complexes and Their Application to
Light-Emitting Electrochemical Cells

Phosphorescence

Observed quenching pathway: A novel
family of dumbbell-shaped dinuclear
iridium(III) complexes is presented
(see figure). Theoretical and photo-
physical studies show that the lowest
triplet state resides on the molecular
spacer and constitutes an efficient

j Quenching Pathway \ } _(':}{\

Phosphorescence

quenching pathway that explains the
poor photoluminescence quantum
yields. Conversely, the presence of the
spacer reduces the self-quenching in
solid films and a near-quantitative
internal electron-to-photon conversion
is observed in LEC devices.

Synthetic Methods

R. Robles-Machin, A. Lopez-Pérez,
M. Gonzdlez-Esguevillas, J. Adrio,
J. C. Carretero*.............. 9864 — 9873

Pyrrole and Oligopyrrole Synthesis by
1,3-Dipolar Cycloaddition of Azome-
thine Ylides with Sulfonyl
Dipolarophiles

Y

1
1) [Cu]or[Ag] RNy
H

ligand

PhO,S
* EWG
CcO,Me 2)Base/[0]

COMe

y. or

T3

R7ON COMe
H

va

EWG = PhSO;, COR, CO;Me
Y = H, COR, CO,Me

Keep y-lid-e on it! A range of pyrroles
have been prepared by metal-catalyzed
1,3-dipolar cycloaddition of a-imi-
noesters with readily available sulfonyl
dipolarophiles, followed by base-pro-
moted sulfone elimination and aro-
matization (see scheme). This strategy
can also be applied to the construction
of n-oligopyrroles (n=2-5).

Asymmetric Synthesis

Y. Arroyo,* A. Meana,
M. A. Sanz-Tejedor,* I. Alonso,
J. L. Garcia Ruano*......... 9874 - 9883

2-(p-Tolylsulfinyl)benzyl Halides as
Efficient Precursors of Optically Pure
trans-2,3-Disubstituted Aziridines

1 Jel R,
S 1A NaHMDS
[ r "o S. o
NS -T8°CITHF
+ I
: RZJ\ H 1 min
R'=Tol, tBu
R2 = aryl, heteroaryl
alkenyl, alkyl

Get selective! Aziridination of (R)-N-
sulfinyl aldimines (aryl, heteroaryl and
alkenyl derivatives) with a-iodo-2-(p-
tolylsulfinyl)toluene, in the presence of
sodium hexamethyl disilazide
(NaHMDS), takes place with almost

up to >1/50 cis/trans
up to >98% de
82-97% isolated yield

SOTol ?OR’ 1. 2.2 equiv tBuLi H
B TG R
RZ 2 NHClag 4 R2

67-75% yield

complete control of the stereoselectiv-
ity (facial and anti/syn) and with very
high yields, affording optically pure N-
sulfinyl trans-2,3-disubstituted
aziridines (see scheme).

Asymmetric Organocatalysis

A.-N. R. Alba, G. Valero, T. Calbet,
M. Font-Bardia, A. Moyano,*
R Rios*........c...covvnnn. 9884 —9889

Enantioselective Organocatalytic
Addition of Azlactones to Maleimides:
A Highly Stereocontrolled Entry to
2,2-Disubstituted-2H-oxazol-5-ones

+ toluene 4°C

Takemoto catalyst (10%)

Thio-E-urea-KA! The first highly dia-
stereo- and enantioselective organo-
catalytic synthesis of 2,2-disubstituted-
2H-oxazol-5-ones is described. The
addition of oxazolones to maleimides

Q
Dy
1 N
R \N/k g
Ar

up to 99% yield
up to>25:1dr.
up to 99% ee

is promoted by bifunctional thiourea
catalysts, which afford the correspond-
ing 2,2-disubstituted-2 H-oxazol-5-ones
with total regio- and stereocontrol (see
scheme).
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1.2 R®MgBr, Et,0

o
T
R17©\R’ 3% Cu(OTf),, 4% ImH* R
[

R 0°C, 30 min

Asymmetric chemistry: The copper-

inRz‘Fﬁ

R!

ee's up to 96%

e}

(see scheme). N-Heterocyclic carbenes
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Copper Catalysis

S. Kehrli, D. Martin, D. Rix,
M. Mauduit, A. Alexakis* .. 9890-9904

catalyzed conjugate addition of act as efficient chiral ligands for this Formation of Quaternary- Chiral
Gri . - . . .. Centers by N-Heterocyclic Carbene-
rignard reagents to 3-substituted transformation. High enantioselectivi- . .
; . . o . Cu-Catalyzed Asymmetric Conjugate
cyclic enones allows the formation of ties (up to 96 % ee) could be obtained N . . .
. - Addition Reactions with Grignard
all-carbon chiral quaternary centers for a variety of substrates. . . .
Reagents on Trisubstituted Cyclic
Enones
[PhPAUR]  + R FX-oompi X {1 el ) N Cross-Coupling Reactions
THF, RT
R = alkylalkenyl, = aryl, alkenyl 60-99% yield M. Peiia-Loépez, M. Aydan-Varela,
aryl, alkynyl acyl, benzyl 22 examples L. A. Sarandeses,*
SRl J. Pérez Sestelo* ............. 9905 -9909

Gold C—C coupling: Organogold(I)
reagents (aryl, alkenyl, alkynyl, alkyl)
can be used in palladium-catalyzed
cross-coupling reactions with different
organic electrophiles, such as aryl and

alkenyl halides, aryl triflates, benzyl
bromide, and benzoyl chloride (see
scheme; OTf = trifluoromethane sulfo-
nate). The reaction generally proceeds
at room temperature in high yields.

Palladium-Catalyzed Cross-Coupling
Reactions of Organogold(I) Reagents
with Organic Electrophiles

2,3-cis =— OR

Si attack

I
.
Lt
B o+
c

N=—

)

|/N:g\/
s

¥ OR —= 23-trans

Nitrogen Heterocycles

1. Delso, E. Marca, V. Mannucci,
T. Tejero,* A. Goti,*
P. Merino*.................... 9910-9919

Tunable Diastereoselection of Biased

low temperature high temperature . . . .
Rigid Systems by Lewis Acid Induced
Diastereofacial discrimation: The C3 (see scheme; s=solvent). Experi- Conformational Effects: A Rational-
vinylation of cyclic nitrones in the mental, theoretical, and spectroscopic ization of the Vinylation of Cyclic
presence of diethylaluminum chloride studies have been used for rationaliz- Nitrones En Route to Polyhydrox-
shows a strong dependence on both ing the observed inversion of selectiv- ylated Pyrrolidines
temperature and steric hindrance at ity at low temperature.
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