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IM4Sn,Te /1'" or a polymeric
derivative {[Hg4Sn3Te13]6'},, of
the ternary anionic structure—
all featuring optical absorption
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by reacting K* (or Rb™) or Cs*
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reproduced by permission of
Eugen Ruzin, Andreas Fuchs
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Approaches to crystallization from ionic liquids: complex
solvents—complex results, or, a strategy for controlled
formation of new supramolecular architectures?

W. Matthew Reichert, John D. Holbrey, Kate B. Vigour,
Tonya D. Morgan, Grant A. Broker and Robin D. Rogers*

There are now more than 1200 papers a year describing
research using ionic liquids as solvents, but comparatively little
on their use in crystallization; we explore here why this is so
and strategies for utilization of ionic liquids for crystallization
and crystal engineering.

This journal is © The Royal Society of Chemistry 2006

Chem. Commun., 2006, 4755-4766 | 4755



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.



FEATURE ARTICLES

4780

Structural diversity and chemical trends in hybrid
inorganic—organic framework materials

Anthony K. Cheetham,* C. N. R. Rao* and
Russell K. Feller

We examine the emerging chemical and structural trends in the
field of inorganic—organic framework structures and discuss
some of the nascent applications of this vast and exciting class
of materials.

COMMUNICATIONS

4796

Fine-tuning of optical properties with salts of discrete or
polymeric, heteroblmetalllc telluride anions
!M4(p4-Te)(SnTe4)4] B (M Mn, Zn, Cd, Hg) and

> {[Hg4(ns-Te)(SnTes)s]* }

Eugen Ruzin, Andreas Fuchs and Stefanie Dehnen*

Quaternary phases with fine-tuned optical absorption energies
in the semlconductor range are obtained by reactions of alkali
metal [SnTe,J* salts with MCl, (M = Mn, Zn, Cd, Hg) in
H,0 or H,O-MeOH.

15 2 EjfeV] @
A=K, Rb AECE™

[A«(H20), ]IS Teq] + MCl,

4799

Binary inorganic salt mixtures as high conductivity liquid
electrolytes for >100 °C fuel cells

Jean-Philippe Belieres, Don Gervasio and
C. Austen Angell*

INORGANIC POWER: medium temperature

(RT < T < 150 °C) H,-0; fuel cells perform well with new
stable solvent-free inorganic ionic liquid electrolytes:
low-current cell voltages can reach 1.2 V.

H; / O; FUEL CELL goes
Inorganic and Anhydrous

Electrolyte Layer

Electrode Layer

Gas Diffusion Layer
Current Collector

4802

Investigation of laser induced photocurrent generation
experiments

Himadri S. Mandal, Ian J. Burgess and
Heinz-Bernhard Kraatz*

Current signals produced by the laser-illumination of bare and
non-chromophore containing peptide modified gold electrodes
were investigated, and we suggest that these current signals
which are due to the interfacial potential drop induced by laser
heating, may have been mistakenly assigned to molecular-
based photocurrents in several recent publications.

-100 -50 © 50 100 150 200 250 300 350 400 450 500 mV

This journal is © The Royal Society of Chemistry 2006
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A highly water-soluble C4o—NVP copolymer: a potential
material for photodynamic therapy

Yuko Iwamoto and Yoko Yamakoshi*

A water-soluble Cgy polymer with the highest solubility

(7.8 mM estimated as Cgqy monomer) was prepared by a
copolymerization with N-vinylpyrrolidone giving 30-50 kDa
polymers with possible applications in photodynamic therapy.

water-soluble copolymer
MW 30-50 kDa
7.8 mM Cyg sclution

| inwater |

—
pup I| CarNVP
copolymer

4808

Metal-organic frameworks exhibiting strong anion—n
interactions

I’ya A. Gural’skiy, Pavlo V. Solntsev, Harald Krautscheid
and Konstantin V. Domasevitch*

Pyridazino[4,5-d]pyridazine is a unique bicyclic n,m-acidic
system that retains efficient N-donor properties towards
transition metal ions. Coordination polymers typically support
strong anion-7 interactions and reveal an unprecedented
double anion—r,m binding.

4811
InAs,Sh, _, alloy nanocrystals for use in the near infrared
Sang-Wook Kim,* Sujith S. and Bun Yeoul Lee

InAs,Sb; _, alloy nanocrystals for the near-infrared, which
have quite a monodisperse crystalline structure of 2.5-3.0 nm
and are of a zinc blend structure, are developed.

Absorbance (A.U.)

Photoluminescence (A.U.)

40 S0 e W 80 90 100 &0
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4814

Microwave enhanced palladium catalysed coupling
reactions: A diversity-oriented synthesis approach to
functionalised flavones

Richard J. Fitzmaurice, Zac C. Etheridge, Emelie Jumel,
Derek N. Woolfson and Stephen Caddick*

The utility of diversity-oriented synthesis using palladium
catalysed protocols with microwave heating is highlighted by
application to functionalised flavones.

R= H, Ar, NHnCGH13

This journal is © The Royal Society of Chemistry 2006

Chem. Commun., 2006, 4755-4766 | 4759



COMMUNICATIONS

4817
1 equiv of NEt3

q Rj\cw whl THF, 1h RI/EUF@

then: [PdClz(PPha)z, Cul] ]
1.0 equiv R*COCI, 1.0 equiv NEt3
then: 1.0 equiv PTSA - H,0
tert-butanol, 60 °C, 1 h

A new consecutive three-component oxazole synthesis by
an amidation—coupling—cycloisomerization (ACCI)
sequence

Eugen Merkul and Thomas J. J. Miiller*

Amidation, alkynylation and cycloisomerization in a one-pot
sequence: A novel consecutive three-component synthesis of
1-(hetero)aryl-2-(2-(hetero)aryl-oxazol-5-yl) ethanones starting
from propargyl amine and acid chlorides, both for amidation
and cross-coupling, is based upon an amidation—coupling—
cycloisomerization (ACCI) sequence.

4820
g sefytion Temperature, ionic strength and pH induced
e@) @ @®§ @@ electrochemical switching of smart polymer interfaces
- ) Jianhua Zhou, Geng Wang, Jianqgiang Hu, Xianbo Lu and
PNIPAm or P(NIPAmM-co-AAc) T< [y . .
098 Q o, = Jinghong Li*
e 09 A reversible electrochemical switching has been displayed at
™Y smart polymer brush interfaces, which was responsive to
PNIPAm or P(NIPAM-co-AAc) C, <14 M 1 1 i i i
i tisct ®©® temperature, ionic strength and pH stimuli, independently or
EORES 6 8L e‘ simultaneously.
3 @ oH> 7 EEEE)E}%}E
PAA or P(NIPAm-co-AAc) pH<T
pH
4823
OH Cytochrome P-450 model compound catalyzed selective
hydroxylation of C—H bonds: Dramatic solvent effect
FooTPPFe(lI)CI FooTPPFe(llCI Arunava Agarwala and Debkumar Bandyopadhyay*
X t-BuOOH
Cﬁz%lfgﬁgoH CH3léN-H20 Selective hydroxylation of cyclohexane and cyclohexene by
t-BuOOH 1in presence of F, TPPFe(111)Cl as the catalyst has
been achieved at room temperature in high yields.
4826
POALLY 4( h The use of calcium carbide in one-pot synthesis of
ABr + CaC, A— A N symmetric diaryl ethynes
KoCO;, undried THF ﬂ Ph Weiwei Zhang, Huayue Wu, Zhiqing Liu, Ping Zhong,
2 1 3 Lin Zhang, Xiaobo Huang and Jiang Cheng*
L1

Symmetric diaryl ethynes could be prepared by the
combination of aryl bromides, CaC,, Pd(OAc),, L1 and
K,COj; in undried THF in one-pot.

4760 | Chem. Commun., 2006, 4755-4766

This journal is © The Royal Society of Chemistry 2006
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4829

Water-soluble diruthenium complexes bearing acetate and
carbonate bridges: highly efficient catalysts for aerobic
oxidation of alcohols in water

Naruyoshi Komiya,* Takahiro Nakae, Hideomi Sato and
Takeshi Naota*

The aerobic oxidation of alcohols in water can be performed
efficiently in the presence of a catalytic amount of the
water-soluble diruthenium complex Ru,(pu-OAc)s(n-CO3)
under an atmospheric pressure (1 atm) of O,.

Rup(1-OAc)3(u-CO3)

+ 1,0,

(cat.)

H,O

(0]
> J.L +

RSR? (1 atm)

H,0

R "R?

4832

Watson—Crick pairing of nucleobases functionalized with
open-shell molecular entities in crystalline solids

Tomoaki Ise, Daisuke Shiomi,* Kazunobu Sato and
Takeji Takui*

A Watson—Crick type molecular complex of adenine and
thymine bases substituted with the stable radical of
nitronylnitroxide has been synthesized, which forms a
double-chain spin system in the crystal of the complex.

Radical Sit;/‘

N

j\ N=H===
o}

thymine

H

s
5 O-==H=N N

S
N/\N\
a g

adenine Radical Site

4835

A flow reactor process for the synthesis of peptides
utilizing immobilized reagents, scavengers and catch and
release protocols

Ian R. Baxendale, Steven V. Ley,* Christopher D. Smith
and Geoffrey K. Tranmer

A general flow process for the multi-step assembly of peptides
has been developed to construct Boc, Cbz and Fmoc
N-protected systems in excellent yields and purities.

o}
HCl,HzN\)J\
= ORZ
R

1 Flow Chemistry

+ O—Fieagents ‘

0 R
PgHN OR
g N/Hr 2
H
0O

R
Or

4838

A new asymmetric organocatalytic nitrocyclopropanation
reaction

Henriette M. Hansen, Deborah A. Longbottom and
Steven V. Ley*

Using 5-(pyrrolidin-2-yl)-1H-tetrazole as an organic catalyst,
the nitrocyclopropanation of 2-cyclohexen-1-one has been
achieved, proceeding in high yield and with good
enantioselective control.

e

/ /N (0]

H
e

HN—N H
Base L NO,
Solvent -
H

This journal is © The Royal Society of Chemistry 2006
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4841

Stereoselective formation of a single-stranded helicate:
Structure of a bis(palladium-allyl)quaterpyridine complex
and its use in catalytic enantioselective allylic substitution

Hoi-Lun Kwong,* Ho-Lun Yeung, Wing-Sze Lee and
Wing-Tak Wong

Chiral C,-symmetric quaterpyridine reacts with
[Pd(n3-C3H5)Cl], stereoselectivity to form a single-stranded
helical binuclear palladium complex which catalyze
asymmetric allylic substitution.

4844

Facile preparation of fluorovinylene aryl ether telechelic
polymers with dual functionality for thermal chain
extension and tandem crosslinking

Scott T. Tacono, Stephen M. Budy, Dirk Ewald and
Dennis W. Smith, Jr.*

The facile preparation of new fluorovinylene aromatic ether
polymers via step-growth addition polymerization of
commercial bis(trifluorovinyl) aromatic ethers and bisphenols
is described. The resulting polymers possess dual fluoroolefin
functionality, allowing tandem thermally-initiated chain
extension and crosslinking.

X =—, G(CFy), GICHy)y

[ = 3 d
— GF‘:CFO—l@*X—@' 0-z o@v@o—zrol ¥=0,5, C(CF3), CCH);
\ = = /n Z=CHFCF; or CF=CF

CF,=CF&QXQQQ=CF;
HO @ ¥ @ -OH

g {,ij‘:

Fluorinated Aryl Ether Polymers

|
F 1

G Oroao- OO OO
] .

Perfiuorocyclobutyl (PFCB) Aryl Ether Polymers

4847

Self-assembly of cyclic homo- and hetero-p-peptides with
cis- furanoid sugar amino acid and B-hGly as building
blocks

Bulusu Jagannadh,* Marepally Srinivasa Reddy,
Chennamaneni Lohitha Rao, Anabathula Prabhakar,
Bharatam Jagadeesh* and Srivari Chandrasekhar*®

A new class of peptide nanotubes, self-assembled from cyclic
homo- and hetero-B-peptides based on cis-furanoid sugar
amino acid and B-hGly residues are described and represent
the expansion of the conformational pool of cis B-sugar amino
acids in the design of peptide nanotubes.

4850

Phosphazene base-promoted functionalization of
aryltrimethylsilanes

Koichi Suzawa, Masahiro Ueno, Andrew E. H. Wheatley
and Yoshinori Kondo*

Selective functionalizations of arylsilanes were accomplished
using #-Bu-P4 base catalyst.

E:ji]/SMA63
X
pZ

R
RCHO X X OH
t-Bu-P4 base =
(catalyst)
room temp.

This journal is © The Royal Society of Chemistry 2006
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4853
Me Me Reductive disproportionation of carbon dioxide by a
Sm(11) complex: Unprecedented f-block element reactivity
giving a carbonate complex
THR THF < . L. . .
S\ n4| SmQ Noel W. Davies, Alistair S. P. Frey, Michael G. Gardiner*
2CO0, | Yo and Jun Wang
toluene 0-C .. . .
(-CO) ‘ 0 Carbon dioxide reduction by a Sm(11) complex featuring a
sm" dimetallated N-methyl substituted porphyrinogen gives a
Me Me bimetallic Sm(II1) carbonate complex and carbon monoxide,
representing the first example of reductive disproportionation
by an f-block element.
MeMe
4856

Direct reactions of tellurium tetrahalides with chelating
nitrogen ligands. Trapping of Tel, by a 1,2-
bis(arylimino)acenaphthene (aryl-BIAN) ligand and C-H
activation of an o,0’'-diiminopyridine (DIMPY) ligand

Gregor Reeske and Alan H. Cowley*

The reaction of Tel, with the dpp-BIAN ligand results in the
Te(11) complex (dpp-BIAN)Tel, while treatment of TeCl, with
the dpp-DIMPY ligand causes C-H activation of an imino
methyl group.

4859

Nitrogen-containing carbon nanotubes as solid base
catalysts

Stefan van Dommele, Krijn P. de Jong and
Johannes H. Bitter*

Re-usable solid base catalysts were prepared in the form of
nitrogen-containing carbon nanotubes (NCNT). The materials
are conveniently prepared by catalytic chemical vapour
depositions. The activity for a Knoevenagel condensation is
related to the amount of pyridinic nitrogen incorporated in the
NCNT structure and could be tuned by the synthesis
parameters of the NCNT.

4764 | Chem. Commun., 2006, 4755-4766

This journal is © The Royal Society of Chemistry 2006
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In situ investigation of the oxidative addition in Gemma Guilera, Mark A. Newton, Charlene Polli,
homogeneous Pd catalysts by synchronised time resolved Sakura Pascarelli, Meritxell Guiné and
UV-Vis/[EXAFS King Kuok (Mimi) Hii

A ratiometric and non-enzymatic luminescence assay for Robert A. Poole, Filip Kielar,

uric acid: differential quenching of lanthanide excited states Siobhan L. Richardson, Philip A. Stenson and
by anti-oxidants David Parker
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