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Molecular oxygen and oxidation catalysis by
phosphovanadomolybdates

Ronny Neumann* and Alexander M. Khenkin

Synthetic and mechanistic aspects of aerobic catalytic
oxidation mediated by phosphovanadomolybdates is
described. Electron-transfer oxidation can lead to either
oxygenation or oxydehydrogenation. Newer binary catalysts
such as polyoxometalate—organometallic complexes can be
applied for methane oxidation, while metal nanoparticles
stabilized by polyoxometalates are useful of alkene
epoxidation.
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2539

Synthesis of hierarchically porous inorganic—metal
site-isolated nanocomposites

Haifei Zhang,* Irshad Hussain, Mathias Brust and
Andrew I. Cooper

Hierarchically porous inorganic nanocomposites have been
synthesized combining interconnected macropores and
mesopores with a high loading of site-isolated gold
nanoparticles.
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Chem. Commun., 2006, 2519-2528 | 2519



EDITORIAL STAFF

Editor
Sarah Thomas

Deputy editor
Kathryn Sear

Assistant editors
Sarah Dixon, Nicola Nugent, Alison Stoddart,
Katherine Vickers, Jenna Wilson

Publishing assistants
Jackie Cockrill, Jayne Drake, Jayne Gough,
Rachel Hegarty

Team leader, serials production
Helen Saxten

Technical editors

Celia Clarke, Laura Howes, Sandra Jones,
Caroline Moore, David Parker, Michael Smith,
Ken Wilkinson

Administration coordinator
Sonya Spring

Editorial secretaries
Lynne Braybrook, Donna Fordham, Jill Segev,
Julie Thompson

Publisher
Graham M Cann

Chernical Cornmunications (print: ISSN 1359-7345;
electronic: ISSN 1364-548X) is published 48 times a year

by the Royal Society of Chemistry, Thomas Graham

House, Science Park, Milton Road, Cambridge, UK CB4

OWF. All orders, with cheques made payable to the Royal
Society of Chemistry, should be sent to RSC Distribution
Services, ¢/o Portland Customer Services, Commerce Way,
Colchester, Essex, UK CO2 8HP. Tel +44 (0)1206 226050; E-mail
sales@rscdistribution.org

2006 Annual (print + electronic) subscription price; £1745;
US$3193.2006 Annual (electronic) subscription price:

£1570; US$2874, Customers in Canada will be subject to a
surcharge to cover GST. Customers in the EU subscribing to
the electronic version only will be charged VAT. If you take an
institutional subscription to any RSC journal you are entitled
to free, site-wide web access to that journal. You can arrange
access via Internet Protocol (IP) address at www.rscorg/ip.
Customers should make payments by cheque in sterling
payable on a UK clearing bank or in US dollars payable on

a US clearing bank. Periodicals postage paid at Rahway,

NJ, USA and at additional mailing offices. Airfreight and
mailing in the USA by Mercury Airfreight International Ltd,
365 Blair Road, Avenel, NJ 07001, USA. US Postrnaster: send
address changes to Chemical Communications, ¢/o Mercury
Airfreight International Ltd, 365 Blair Road, Avenel, NJ 07001,
All despatches outside the UK by Consolidated Airfreight.
PRINTED [N THE UK

©The Royal Society of Chemistry, 2006. Apart from fair
dealing for the purpases of research or private study

for non-commercial purposes, or criticism or review, as
permitted under the Copyright, Designs and Patents Act
1988 and the Copyright and Related Rights Regulations
2003, this publication may only be repreduced, stored or
transmitted, in any form or by any means, with the prior
permission in writing of the Publisher or in the case of
reprographic reproduction in accordance with the terms

of licences issued by the Copyright Licensing Agency in

the UK. US copyright law is applicable to users in the USA.
The Royal Society of Chemistry takes reasonable care in the
preparation of this publication but does not accept liability
for the consequences of any errors or omissions. Inclusion of
an item in this publication does not imply endorsement by
The Royal Society of Chemistry of the content of the original
documents to which that item refers.

ChemComm

Chemical Communications

www.rsc.org/chemcomm

EDITORIAL BOARD

Chairman

Roeland J. M. Nolte, Nijmegen, The Netherlands
nolte@scikun.nl

Associate Editors

P. Andrew Evans, Bloomington, USA
chemcomma@indiana.edu

Barbara Imperiali, Cambridge, USA
chemcomme@mit.edu

Jonathan L. Sessler, Austin, USA
chemcommun@cm.utexas.edu

T. Don Tilley, Berkeley, USA
chemcomma@berkeley.edu

Scientific Editors

Alois Flrstner, Milheim, Germany
fuerstner@mpi-muelheim.mpg.de

Donald Hilvert, Zirich, Switzerland
hilvert@org.chem ethz.ch

EDITORIAL ADVISORY BOARD

Varinder Aggarwal, Bristol, UK
Takuzo Aida, Tokyo, Japan

Frank Allen, CCDC, Cambridge, UK
Jerry L. Atwood, Columbia, USA
Amit Basak, Kharagpur, India
Dario Braga, Bologna, Italy

Jillian M. Buriak, Alberta, Canada
Derrick Clive, Alberta, Canada
Marcetta Darensbourg, College Station, USA
Shaojun Dong, Changchun, China
Chris Easton, Canberra, Australia
Gregory C. Fu, Cambridge, USA
Tohru Fukuyama, Tokyo, Japan
Lutz Gade, Heidelberg, Germany
Philip Gale, Southampton, UK
George W. Gokel, St Louis, USA
Trevor Hambley, Sydney, Australia
Craig Hawker, Santa Barbara, USA
Andrew B. Holmes, Melbourne, Australia
Amir Hoveyda, Boston, USA
Taeghwan Hyeon, Seoul, Korea
Biao Jiang, Shanghai, China
Kimoon Kim, Pohang, Korea
Susumu Kitagawa, Kyoto, Japan
Shu Kobayashi, Tokyo, Japan

Mir Wais Hosseini, Strasbourg, France
hosseini@chimie.u-strasbg fr

Dermot O'Hare, Oxford, UK
chemcomma@chem.ox.ac.uk

Members

Shankar Balasubramanian, Cambridge, UK
sb10031@cam.ac.uk

Hans-Ulrich Blaser, Solvias AG, Switzerland
hans-ulrich.blaser@SOLVIAS.com

David Haddleton, Warwick, UK
D.M.Haddleton@warwick.ac.uk

Nazario Martin, Madrid, Spain
nazmar@quim.ucm.es

Ryong Ryoo, Taejon, Korea
rryoo@kaist.ackr

Ferdi Schith, Milheim, Germany
schueth@mpi-muelheim.mpg.de

Kazuyuki Kuroda, Tokyo, Japan

Jérome Lacour, Geneva, Switzerland
Teck-Peng Loh, Singapore

Tien-Yau Luh, Taipei, Taiwan

Doug MacFarlane, Monash, Australia
David MacMillan, Pasadena, USA

Seth Marder, Georgia, USA

Keiji Maruoka, Kyoto, Japan

E. W.'Bert’ Meijer, Eindhoven, The Netherlands
Jason Micklefield, Manchester, UK
Achim Miiller, Bielefeld, Germany
Catherine Murphy, South Carolina, USA
Atsuhiro Osuka, Kyoto, Japan

lan Paterson, Cambridge, UK

Maurizio Prato, Trieste, Italy

C.N.R.Rao, Bangalore, India
Christopher A. Reed, Riverside, USA
Robin Rogers, Alabama, USA

Michael Sailor, San Diego, USA
Jonathan W. Steed, Durham, UK
Zhong-Qun Tian, Xiamen, China
Carsten Tschierske, Halle, Germany
Herbert Waldmann, Dortmund, Germany
Henry N. C. Wong, Hong Kong, PR China
Eiji Yashima, Nagoya, Japan

Advertisement sales: Tel +44 (0) 1223 432246; Fax +44 (0) 1223 426017; E-mail advertising@rsc.org
@The paper used in this publication meets the requirements of ANSI/NISO 739.48-1992 (Permanence of Paper).

Royal Society of Chemistry: Registered Charity No. 207890.

Authors may reproduce/republish portions of their published contribution without seeking permission from
the RSC, provided that any such republication is accompanied by an acknowledgement in the form: (Original
Citation)-Reproduced by permission of The Royal Society of Chemistry.



COMMUNICATIONS

2542

Single molecular observation of penta- and hexagonic
assembly of bisporphyrin on a gold surface

Akiharu Satake, Hiroyuki Tanaka, Fatin Hajjaj,
Tomoji Kawai* and Yoshiaki Kobuke*

Artificial light-harvesting antennae of coordination-organized
macrocyclic porphyrin pentamer and hexamer are visualized
by high resolution scanning tunneling microscopy (HRSTM)
on a gold surface. Structural detail is assigned by comparison
with those disassociated macrorings obtained with
submolecular resolution.

2545

Oleic acid as the capping agent in the synthesis of noble
metal nanoparticles in imidazolium-based ionic liquids

Yong Wang and Hong Yang*

The synthesis and automatic separation of silver nanoparticles
in imidazolium-based ionic liquids using oleic acid as the
capping agent (the drawing does not reflect the real scale and
configuration).

2548
Mutually immiscible ionic liquids

Alberto Arce, Martyn J. Earle,* Suhas P. Katdare,
Héctor Rodriguez and Kenneth R. Seddon

We report ionic liquids that are mutually immiscible, some of
which are also immiscible with solvents as diverse as water and
alkanes; an archetypal biphasic system is
trihexyltetradecylphosphonium chloride with
1-alkyl-3-methylimidazolium chloride (where the alkyl group is
shorter than hexyl).

[Czmim]CI

2551

A test of ligand field molecular mechanics as an efficient
alternative to QM/MM for modelling metalloproteins:
the structures of oxidised type I copper centres

Robert James Deeth

Ligand Field Molecular Mechanics based on homoleptic
model systems delivers accurate, unbiased geometries of
complete mononuclear blue copper proteins about four orders
of magnitude faster than comparable QM/MM calculations.

This journal is © The Royal Society of Chemistry 2006
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2554

Combustible ionic liquids by design: is laboratory safety
another ionic liquid myth?

Marcin Smiglak, W. Mathew Reichert, John D. Holbrey,
John S. Wilkes,* Luyi Sun, Joseph S. Thrasher,
Kostyantyn Kirichenko, Shailendra Singh,

Alan R. Katritzky and Robin D. Rogers*

Tonic liquids, as a class, cannot be considered as safe when
working with heat or ignition sources; exothermic reactions
can occur releasing highly flammable products.
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N
[ﬁ NOy
i
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2557
Green upconversion nanocrystals for DNA detection

Leyu Wang and Yadong Li*

By combining magnetic-field-assisted bioseparation and
concentration technology with magnetite nanoparticles, novel
green upconversion (UC) fluorescence nanocrystals
(NaYF,:Yb*™/Er*") have been applied to the sensitive
detection of DNA.

Groem Up-cnnvl‘ion\ 3
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2560

A high-nuclearity, beyond ““fully reduced”
polyoxo(alkoxo)vanadium(111/1V) cage

Tan S. Tidmarsh, Rebecca H. Laye, Paul R. Brearley,
Maheswaran Shanmugam, E. Carolina Safiudo,
Lorenzo Sorace, Andrea Caneschi and Eric J. L. Mclnnes*

A highly reduced polyoxo(alkoxo)vanadium(I11/1v) cage,
containing a V(II1),4V(IV), core, has been prepared by a simple
solvothermal route.

A metal-organic framework material that functions as an
enantioselective catalyst for olefin epoxidation

So-Hye Cho, Baoqing Ma, SonBinh T. Nguyen,*
Joseph T. Hupp* and Thomas E. Albrecht-Schmitt

A new crystalline microporous metal-organic framework
compound featuring chiral (salen)Mn struts is long-lived and
highly effective as a substrate-size-selective asymmetric
catalyst for olefin epoxidation.

2522 | Chem. Commun., 2006, 2519-2528 This journal is © The Royal Society of Chemistry 2006
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2566

A flow process for the multi-step synthesis of the alkaloid
natural product oxomaritidine: a new paradigm for
molecular assembly

Ian R. Baxendale, Jon Deeley, Charlotte M.
Griffiths-Jones, Steven V. Ley,* Steen Saaby and
Geoffrey K. Tranmer

A flow process for the multi-step synthesis of the natural
product (+)-oxomaritidine is described, mediated through the
use of microfluidic pumping systems that progress material
through various packed columns containing immobilized
reagents.
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2569

Self-assembly of discotic liquid crystalline molecule-
modified gold nanoparticles: control of 1D and hexagonal
ordering induced by solvent polarity

Mami Yamada,* Zhongrong Shen and Mikio Miyake*

Gold nanoparticles fully coated with discotic liquid crystalline
molecules of hexaalkoxy-substituted triphenylene (Au—TP)
have been synthesised; the self-assembled structure of the
prepared Au-TPs could be controlled (hexagonal or 1D
nanochain) just by altering the ratio of methanol to toluene in
the solvent.
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2572
Hexaferrocenylbenzene

Yong Yu, Andrew D. Bond, Philip W. Leonard,
Ulrich J. Lorenz, Tatiana V. Timofeeva,

K. Peter C. Vollhardt,* Glenn D. Whitener and
Andrey A. Yakovenko

Hexaferrocenylbenzene has been synthesized by six-fold
Negishi type ferrocenylation of hexabromo- or
hexaiodobenzene.

2575

Lewis acid-catalyzed tri- and difluoromethylation
reactions of aldehydes

Satoshi Mizuta, Norio Shibata,* Shinichi Ogawa,
Hiroyuki Fujimoto, Shuichi Nakamura and Takeshi Toru*

The first Lewis acid-catalyzed tri- and difluoromethylation
reactions of aldehydes with Me;SiCF,X under Cu(OAc),/dppp
conditions are described.
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2578

Q

Migratory insertion of [B(CgFs),] into C—H bonds: CO
promoted transfer of the boryl fragment

Simon Aldridge,* Deborah L. Kays (née Coombs),
Amal Al-Fawaz, Kevin M. Jones, Peter N. Horton,
Michael B. Hursthouse, Ross W. Harrington and
William Clegg

The reaction of (n°-CsHs)Fe(CO),B(C4Fs), with CO proceeds
via migratory insertion of the [B(C¢Fs),] fragment into a C-H
bond of the Cp ligand, thereby revealing a new mode of attack
at C—H bonds by a transition metal boryl complex.

2581
Reactions of platinum clusters Pt, ™, n = 1-21, with CH,:
3= i to react or not to react
J Christian Adlhart and Einar Uggerud*
2 Bimodal (on—off) behaviour is observed in reactions between
platinum clusters with methane.
2583

Separation of stereoisomers of dinuclear metal complexes
by binding affinity chromatography using non-duplex
DNA

Jayden A. Smith and F. Richard Keene*

Affinity chromatography — using non-duplex DNA as the
affinity ligand — has been used as a highly efficient means of
separating stereoisomers of dinuclear polypyridyl
ruthenium(Ir) complexes.

2586
q .0, O T\ Regioselective photo-oxidation of 1-benzyl-4,9-dihydro-
'w' ) O 3H-$-carbolines
O M\ O o Marcos D. Garcia, A. James Wilson,
P - . \ \“” ho, Oy, Daniel P. G. Emmerson and Paul R. Jenkins*
H H oluene, 110 °C.
. O O I Y The regioselective self-sensitized photo-oxidation of 1-benzyl-
' | o O = 4,9-dihydro-3 H-B-carbolines by means of light and molecular
O . LN oxygen provides a new “green” methodology for the synthesis
oene, TR L O of 1-benzoyl-3,4-dihydro-B-carbolines and 1-benzoyl-

or B-carbolines.

2524 | Chem. Commun., 2006, 2519-2528 This journal is © The Royal Society of Chemistry 2006



COMMUNICATIONS

2589

Synthetic method for multifunctionalized oligoarenes
using pinacol esters of hydroxyphenylboronic acids

Shunpei Ishikawa and Kei Manabe*

A synthetic method for multifunctionalized oligoarenes using
rapid Suzuki-Miyaura coupling of pinacol esters of
hydroxyphenylboronic acids and subsequent triflation of the
hydroxy group was developed.

EtO, MeQ

C F
OH
/@’0“ pinB O pinB’ pinB
R —_—
rapid O triflation
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F NHAc
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2592

Unique conformation and packing structure of
p-sulfonatocalix|[S]arene induced by
1,2-bis(pyridinium)ethane compounds

Dong-Sheng Guo, Heng-Yi Zhang, Chun-Ju Li and
Yu Liu*

In the presence of 1,2-bis(4,4'-dipyridinium)ethane,
p-sulfonatocalix[5]arene (C5AS) forms back-to-back dimers;
upon complexation with 1,2-bis(pyridinium)ethane, C5AS
crystallizes in face-to-face dimers.

back-to-back
face-to-face

2595

Nickel-catalyzed indium(1)-mediated double addition of
aldehydes to 1,3-dienes

Tsunehisa Hirashita,* Shinya Kambe, Hiromitsu Tsuji and
Shuki Araki

In the presence of Inl, Ni(acac), and PPhs, several 1,3-dienes
were reacted with two molecules of aldehyde to give the
corresponding 1,4- and 1,6-diols.

Inl, Ni(acac)g,
A~ + phcHo _Lgand
B OH OH
Ph
Ph Ph + th
OH OH
in DMI-H,0 64% 8%
in THF 5% 87%

2598

Nickel-catalysed bis-allylation of internal alkynes with
triallylindium

Tsunehisa Hirashita,* Kazuhiko Akutagawa,
Toshiya Kamei and Shuki Araki

The Ni-catalysed reaction of triallylindium with internal
alkynes underwent bis-allylation to afford octa-1,4,7-trienes in
high yield.

Ph—=—Me + (N'”
3

Ni(acac), (100 mol %) Ph  Me
COD (200 mol %) \ /

THF, rfx, 16 h 83%

This journal is © The Royal Society of Chemistry 2006
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q %wmw CrAsH: ‘a‘biarsenical multi-use affinity probe with low
0I5s non-specific fluorescence
tetracysteine peptide 3 large Haishi Cao, Baov&;ei Chen, Thomas C. Squier and
G0 ~ CC”::LOH st M. Ulja.na Mayer o o N
O~ .OH CrAsH is a tetracysteine-binding probe which is insensitive to
o hydrophobic moieties, resulting in improved fluorescence
MM properties.
COOH ™\ Sas® Sas® :
0.~.0H negligible
hydrophobic moiety SooH ereame
COOH
2604

Me
h

Q C,/o T car ~ :go

l catr 0@ c%)t* O
| 3 1 Z o

M

5 P F-SiMeg

£
| ) e o . g o Ph Me  siMes
é( x iMegF cat Oj\
Me ¥ ‘;/r Me
Me ) Ph

Asymmetric [3 + 2] annulations catalyzed by a
planar-chiral derivative of DMAP

Erhard Bappert, Peter Miiller and Gregory C. Fu*

A planar-chiral DMAP derivative catalyzes an intriguing
[3 + 2] annulation reaction of silylated indenes to produce
diquinanes that bear three contiguous stereocenters

(one quaternary and two tertiary).

Reactivity series for s-BuLi/diamine-mediated lithiation of
N-Boc pyrrolidine: applications in catalysis and lithiation
of N-Boc piperidine

Matthew J. McGrath, Julia L. Bilke and Peter O’Brien*

Competition experiments between a range of ligands and
(—)-sparteine were used to determine a reactivity series for
N-Boc pyrrolidine lithiation using s-BuLi/diamines which has
been applied in the selection of ligand pairs for ligand
exchange catalytic asymmetric lithiation of N-Boc pyrrolidine
and a more efficient asymmetric lithiation of N-Boc piperidine.

“300 13eq 13eq | .
2.6 eq *BuLi, Et,0, =78 °C, 5 h then Me,SiCl 62% 9010 er
2610
q BnO o D\I\ 0, O\|_\
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The o-xylylene protecting group as an element of
conformational control of remote stereochemistry in the
synthesis of spiroketals

Patricia Balbuena, Enrique M. Rubio,
Carmen Ortiz Mellet* and José M. Garcia Fernandez*

The use of the o-xylylene group to favour frans-diequatorial

dispositions in 1,2-diol systems has been exploited to control
the stereochemical outcome of spirocyclisation reactions. The
scope of the methodology is illustrated by the stereoselective

synthesis of two bis-spirodisaccharides present in caramel.

2526 | Chem. Commun.,, 2006, 2519-2528
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2613

Magnetic water-soluble cyano-bridged metal coordination
nano-polymers

Yannick Guari,* Joulia Larionova,* Karine Molvinger,
Benjamin Folch and Christian Guérin

A two-step approach towards highly stable aqueous solutions
of cyano-bridged coordination polymer nanoparticles was
developed using chitosan, a biocompatible polymer, as
template and stabilizing agent.

2616
Domino metal-free allene-p-lactam-based access to 5., OMe Ph
functionalized pyrroles 2 R°H = pp - R2 R® Y
eONa 3
Benito Alcaide,* Pedro Almendros* and j;k\\ N~ Me
Maria C. Redondo S N\R1 MeOH,RT ~ MeOOC ki
A novel transition metal-free domino reaction sequence in
allene-P-lactams, leading to the biologically relevant pyrrole Ph 0 Ph COOMe
frame has been developed using a sodium OMe \"\/O
methoxide-methanol system. : MeONa Me 7\ Rle)
N, MeOH, A N
J R R! o><
2619
Fluorous phase-transfer activation of catalysts:
application of a new rate-enhancement strategy to alkene N /J N Me:/.f Ny
metathesis T R —
Ci/Rﬁ:\ww = = (_‘,Ruqm %

Rosenildo Corréa da Costa and J. A. Gladysz*

Analogs of Grubbs’ second generation catalyst with fluorous
phosphines are prepared and shown to give enhanced rates of
metathesis under fluorous/organic biphasic conditions,
presumably due to phase-transfer scavenging of the phosphine
generated in the initial reversible step.

CH,Cly I Faster Reaction!

21

Fluorous Solvent

Ry

This journal is © The Royal Society of Chemistry 2006
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