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FEATURE ARTICLE
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Metal nanoparticle—conjugated polymer nanocomposites
Bryan C. Sih and Michael O. Wolf*

Nanocomposites in which metal nanoparticles are embedded
in conjugated polymers are intriguing materials with
interesting electronic and optical properties. This review
highlights recent developments in the preparation and
properties of these hybrid materials.

This journal is © The Royal Society of Chemistry 2005 Chem. Commun., 2005, 3363-3374 | 3363



EDITORIAL STAFF

Editor
Sarah Thomas

Deputy editor
Sula Armstrong

Assistant editors
Lorna Jack, Nicola Nugent, Alison Stoddart,
Katherine Vickers

Publishing assistants
Jayne Drake, Jayne Gough, Lois Kershaw

Crystallographic data editor
Kirsty Anderson

Team leader, serials production
Helen Saxton

Technical editors
Celia Clarke, Sandra Jones, Caroline Moore,
David Parker, Michael Smith, Ken Wilkinson

Administration coordinator
Sonya Spring

Editorial secretaries
Lynne Braybrook, Rebecca Gotobed, Julie Thompson

Publisher
Adrian Kybett

Chemical Communications (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, c/o
Portland Customer Services, Commerce Way, Colchester,
Essex, UK CO2 8HP. Tel +44 (0)1206 226050; E-mail
sales@rscdistribution.org

2005Annual (print + electronic) subscription price: £1595;
US$2635. 2005 Annual (electronic) subseription price:
£1435; US52370. Customers in Canada will be subjectto a
surcharge to cover GST, Customers in the EU subscribing
to the electronic version enly 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.rsc.org/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 IN THE UK

©The Royal Society of Chemnistry, 2005. Apart from fair
dealing for the purposes of research or private study

for non-commercial purposes, or criticism o review, as
permitted under the Copyright, Designs and Patents Act
1988 and the Copyright and Related Rights Regulations
2003, this publication may only be reproduced, 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 accardance 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@sci.kun.nl

Jerry L. Atwood, Columbia,USA
rsc.chemcomm@missouri.edu

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

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

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

Makoto Fujita, Tokyo, Japan
mfujita@appchem.t.u-tokyo.acjp

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

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

ASSOCIATE EDITORS

Submissions should be sent via ReSourCe:
http://www.rsc.org/resource

Manuscripts from North America should be submitted
to the appropriate Associate Editor.

Supramolecular
Jerry L. Atwood

Organic
P. Andrew Evans

SCIENTIFIC EDITORS

The Scientific Editors welcome enquiries from
potential authors regarding the submission and
scientific content of papers. For more information
please see http://www.rsc.org/authors

EDITORIAL ADVISORY BOARD

Varinder Aggarwal, Bristol, UK

Takuzo Aida, Tokyo, Japan

Frank Allen, CCDC, Cambridge, UK

Dario Braga, Bologna, Italy

Jillian M. Buriak, Alberta, Canada

Derrick Clive, Alberta, Canada

Marcetta Darensbourg, College Station, USA
Gregory C. Fu, Cambridge, USA

Tohru Fukuyama, Tokye, Japan

Lutz Gade, Heidelberg, Germany

Philip Gale, Southampton, UK

George W. Gokel, St Louis, USA

Craig Hawker, Santa Barbara, USA
Andrew B. Holmes, Melbourne, Australia
Amir Hoveyda, Boston, USA

Kazuyuki Kuroda, Tokyo, Japan

Jérdme Lacour, Geneva, Switzerland

Donald Hilvert, Zurich, Switzerland
hilvert@org.chem.ethzch

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

Barbara Imperiali, Cambridge, USA
chemcomme@mit.edu

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

Colin Raston, Perth, Australia
clraston@chem.uwa.edu.au

Ferdi Schiith, Mlheim, Germany
schueth@mpi-muelheim.mpg.de

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

Chemical biology
Barbara Imperiali

Inorganic, Organometallic
and Materials
T. Don Tilley

Submissions from other regions should be submitted
to the Editor via ReSourCe at http://www.rsc.
org/resource. For information on how to submit your
manuscript see http://www.rsc.org/authors

Dermot O'Hare
Donald Hilvert
Mir Wais Hosseini
Alois Flrstner

David MacMillan, Pasadena, USA

E.W. Bert’ Meijer, Eindhoven, The Netherlands
Jason Micklefield, Manchester, UK

Achim Maller, Bielefeld, Germany
Catherine Murphy, South Carolina, USA
Atsuhiro Osuka, Kyoto, Japan

lan Paterson, Cambridge, UK

Maurizio Prato, Trieste, Italy

Christopher A. Reed, Riverside, USA
Robin Rogers, Alabama, USA

Michael Sailor, San Diego, USA

Jonathan Sessler, Austin, USA

Jonathan W. Steed, Durham, UK

Carsten Tschierske, Halle, Germany
Herbert Waldmann, Dortmund, Germany
Henry N. C.Wong, Hong Kong, PR China

Advertisement sales: Tel +44 (0) 1223 432243 Fax +44 (0) 1223 426017, E-mail advertising@rsc.org
& The paper used in this publication meets the requirements of ANSI/NISO Z39.48-1992 (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.

3364 | Chem. Commun., 2005, 3363-3374

This journal is © The Royal Society of Chemistry 2005



COMMUNICATIONS

3385

Selective oxidation of CO in the presence of H,, H,O and o«
CO, via gold for use in fuel cells

Philip Landon, Jonathan Ferguson, Benjamin E. Solsona,
Tomas Garcia, Albert F. Carley, Andrew A. Herzing,
Christopher J. Kiely, Stanislaw E. Golunski and

Graham J. Hutchings*

An Au/Fe,0; catalyst prepared using a two-stage calcination
procedure achieves target conversion and selectivity for the
competitive oxidation of dilute CO in the presence of moist
excess H, and CO,.

3388

Dehydrogenation of aliphatic polyolefins catalyzed by PR,
pincer-ligated iridium complexes |

MeO IrH,

Amlan Ray, Keming Zhu, Yury V. Kissin, FZRZ
Anna E. Cherian, Geoffrey W. Coates* and x

Alan S. Goldman* t
We report the first example of the catalytic dehydrogenation of

aliphatic polyolefins to give partially unsaturated hydrocarbon

polymers.

3391
Dynamic nanoscale Borromean links
Kelly S. Chichak, Stuart J. Cantrill and J. Fraser Stoddart*

Employing halogen atom labels on one of the ligand
precursors, the lability of at least some of the 30 dative and 12
imine bonds stabilizing and constituting the three rings of a
metallo-Borromean linked compound are scrambled in acidic
methanolic solution.

+
Other
Intermediate
Products

3394
Nanoscale Borromean links for real

Andrea J. Peters, Kelly S. Chichak, Stuart J. Cantrill and
J. Fraser Stoddart

In the midst of reducing and demetallating a Borromean Ring
(BR) complex to give a neutral BR compound, a chemical
proof of the BR topology was obtained.

This journal is © The Royal Society of Chemistry 2005 Chem. Commun., 2005, 3363-3374 | 3365
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Dibenzothiophene-S, S-dioxide—fluorene co-oligomers.
Stable, highly-efficient blue emitters with improved
electron affinity

Irene 1. Perepichka, Igor F. Perepichka,* Martin R. Bryce*
and Lars-Olof Palsson

New hybrid dibenzothiophene-S, S-dioxide oligomers have
been synthesised and shown be highly-efficient blue
fluorophores which can be reversibly p- and n-doped.

Intramolecular addition of cysteine thiyl radicals to
phenylalanine in peptides: formation of cyclohexadienyl
type radicals

Thomas Nauser, Giulio Casi, Willem H. Koppenol and
Christian Schoneich*

The addition of a cysteine thiyl radical to phenylalanine yields
a substituted cyclohexadienyl radical. In the presence of
oxygen or other oxidants, this reaction may represent a novel
pathway to thioether cross-linked peptides and proteins.

Synthesis of a four-coordinate titanium(Iv) oxoanion via
deprotonation and decarbonylation of complexed formate

Arjun Mendiratta, Joshua S. Figueroa and
Christopher C. Cummins*

An oxoanion of titanium(1v) has been synthesized by
deprotonation of bound formate followed by spontaneous
decarbonylation. Quantum chemical calculations illuminate
the nature of the Ti-O titanoxo bond.

q o,
v -
.\t\' -1?\/ 2LiCH;SiMey \i{bl]j’__\N/ 2MeLi :
{ z} i ':;'cx B { }

(PDI)Fe(CHZSiMe3)2

Ar = (2,6-iPr),CsHa {PSI]FeMe

Square planar bis(imino)pyridine iron halide and alkyl
complexes

Marco W. Bouwkamp, Suzanne C. Bart, Eric J. Hawrelak,
Ryan J. Trovitch, Emil Lobkovsky and Paul J. Chirik*

Synthesis and characterization of square planar iron chloride
and methyl complexes with bis(imino)pyridine ligands are
described; treatment of the corresponding ferrous dihalide
with two equivalents of LiCH,SiMe; afforded the bis(alkyl)
complex.
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Monometallic and heterobimetallic azanickellacycles as
ethylene polymerization catalysts

Masao Tanabiki, Kazuhiro Tsuchiya, Yukihiro Motoyama
and Hideo Nagashima*

The mono and heterobimetallic complexes containing an
azanickellacyclic structure are found to be new ethylene
polymerization catalysts.

3412

N
b‘ @‘ M=2Zn, Co, Fe, Ni

Extremal acidity of Rees polycyanated hydrocarbons in
the gas phase and DMSO - a density functional study

Robert Vianello and Zvonimir B. Maksic¢*

Theory predicts that polycyano derivatives of Rees
hydrocarbons 3 and 4 exhibit acidity of unprecedented
strength both in the gas-phase and in DMSO.

3415

Unprecedented reduction of the uranyl ion [UO,)*" into a
polyoxo uranium(1V) cluster: Synthesis and crystal
structure of the first f-element oxide with a M¢(n3-O)g
core

Jean-Claude Berthet,* Pierre Thuéry and
Michel Ephritikhine

The smooth comproportionation reaction between a
high-valent oxide, UO,(OTf),, and a low-valent complex,
U(OTY);, afforded a unique hexanuclear U(1v) oxide cluster.

3418

py/MeCN

6 U(OTA),

UgOg(OTD)g(py)s

Practical synthesis and guest—guest communication in
multi-hemicarceplexes

Elizabeth S. Barrett and Michael S. Sherburn*

A new efficient strategy for the synthesis of “cell-block™ hosts
containing several imprisoned guests in different locations is
reported. A subtle conformational change in one host-guest
binding pocket leads to a change in the environment of the
other guests.
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Total synthesis and structure validation of (+)-bistramide

Peter Wipf* and Tamara D. Hopkins

The first total synthesis of the marine natural product
(+)-bistramide C confirms the a priori assignments of its
relative and absolute configurations, which were originally
derived from the combined use of [¢]p analysis, NMR, and
synthesis.

Bistramide C

3424

q ENTROPY CONTROL Stereoselective E/Z photoisomerization of oxazolidinone
O H O H functionalized enecarbamates: direct and triplet sensitized
)k.lg?j@wﬂ N

E 0 o e

N P MigrectOf Misens O N):\Iz‘s) irradiation
-— 3 . . . .

4‘”%&[}‘ g 4(\%[}— Ph Hideaki Saito, J. Sivaguru, Steffen Jockusch,

Solvents 1.
Temperature Yoshihisa Inoue,* Waldemar Adam* and

Nicholas J. Turro*

Oxazolidinone-functionalized enecarbamates undergo
diastereoselective E/Z photoisomerization upon direct and
triplet sensitized irradiations with chiral/achiral sensitizers,
showing the enhanced product diastereoselectivity dependent
on the solvent and temperature.

An excimer emission approach for patterned fluorescent
imaging

hv Jong-Man Kim,* Sung Jun Min, Soon W. Lee, Ju Han Bok
> ” | and Jong Seung Kim*
PMMA, PAG | = A selective removal of t-Boc protecting groups of a pyrene-
ﬁl ﬁ\‘: containing calixarene derivative 3 in a polymer film by
chemical amplification technique allowed generation of

patterned fluorescence images in the film without employing
wet developing processes.

3430

q 0 (6-4)-Photolyase activity requires a charge shift reaction
Iryo HN 0 Thorsten Stafforst and UIf Diederichsen*

NZN=N 07N O A model compound containing a thymine oxetane moiety
linked to a flavin chromophore was investigated regarding

H
N Nm) O (6-4)-photolyase activity. The need for a charge shift reaction
l\ j o was demonstrated by a detailed pH-dependent kinetic analysis.
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Surfactant-promoted novel reductive synthesis of
supported metallic Cu nanoclusters and their catalytic
performances for selective dehydrogenation of methanol

Rajaram Bal, Mizuki Tada and Yasuhiro Iwasawa*

We have found a surfactant-promoted novel reductive
synthesis of metallic Cu nanoclusters supported on metal
oxides under hydrothermal synthesis conditions, which are
active for the selective dehydrogenation of methanol to
formaldehyde and hydrogen.

3436

CH30H
Surfactant CTAB  hydrothermal
Cu(NO3); synthesis

Catalysis
(NH4)gMo7024

HCHO + H,

Visible light decomposition of ammonia to dinitrogen by a
new visible light photocatalytic system composed of
sensitizer (Ru(bpy)s2+), electron mediator
(methylviologen) and electron acceptor (dioxygen)

Masao Kaneko,* Naoto Katakura, Chihiro Harada,
Yoshihito Takei and Mikio Hoshino

Visible light decomposition of aqueous NH; to N, was
achieved by using a new photocatalytic system based on a
molecular photoelectron relay.

3439

+

1/6 N»+H Ru(bpy yp+h v —Ru(bpy )5 T MV 0y

1/3 NH; Ru(bpy)s*' vt 0,

Stereoselective y-lactam synthesis via palladium-catalysed
intramolecular allylation

Donald Craig,* Christopher J. T. Hyland and
Simon E. Ward

Amino acid-derived allylic carbonates possessing
a-tosylacetamide moieties undergo ambient-temperature,
stereoselective Pd(0)-catalysed cyclisation in good yield and
with high 3,4-syn stereoselectivity.

3442

Me0,CO

Ts

X Pd,dbas, Ts.,
[(MeO);CsHo]sP
O N R Ten

MeCN, rt O

Ar

Ar = 4-methylpheny! 67:33 t0 90:10 d.r.
R =Me 78 to 90% yield
i-Pr
CH,i-Pr
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Solvent-free methylthiomethyllithium [LiCH,SMe]..:
solid state structure and thermal decomposition

Kai Ruth, Robert E. Dinnebier,* Stefan W. Tonnes,
Edith Alig, Ingeborg Sanger, Hans-Wolfram Lerner and
Matthias Wagner*

The solid state structure of solvent-free [LiCH,SMe].. was
determined by high-resolution X-ray powder diffraction. The
compound violently explodes upon heating to 7= 160 + 5 °C
under an argon atmosphere.

This journal is © The Royal Society of Chemistry 2005
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3448

Concise syntheses of bacteriohopanetetrol and its
glucosamine derivative

Weidong Pan, Yongmin Zhang, Guangyi Liang,
Stéphane P. Vincent* and Pierre Sinaj*

Short syntheses of bacteriohopanetetrol 1 and its glucosamine
derivative 2 are described. The efficiency of these syntheses
relies on the coupling of a ribitol derivative to the hopane
skeleton via its activation through the adequate organocopper
derivative.

<2% 67%

Alkene nucleophilicity
deactivated by

H U the ammonium cation

lonic and hydrogen

bonding interaction
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H
More nucleophilic _0
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/ /N\
H
é@
LN
H--0 o

Highly regioselective and diastereoselective epoxidation
of allylic amines with Oxone

Varinder K. Aggarwal* and Guang Yu Fang

Allylic amines (as their protonated ammonium salts) can be
epoxidised with high syn diastereoselectivity and
regioselectivity at the proximal alkene in substrates with
several double bonds using Oxone.

3451
Enantioselective hydrogenation of alkenes and imines by a
gold catalyst
Camino Gonzalez-Arellano, Avelino Corma,*
Marta Iglesias and Felix Sanchez
EtO,C H EtO,C— , o .
A new neutral dimeric gold(1) complex bearing the [(R,R)-Me-
— Duphos] ligand has been synthesized. The gold complex
EtO,C R > EtO,C R catalyzes the asymmetric hydrogenation of alkenes and imines
H,/ EtOH under mild reaction conditions.
3454
3 2 SiR", Aminosilylation of arynes with aminosilanes: synthesis of
r1= | ‘ + R'ZN%SiR”a —— R+ | 2-silylaniline derivatives
% =< - NR', Hiroto Yoshida,* Takashi Minabe, Joji Ohshita and

Atsutaka Kunai*

A variety of 2-silylaniline derivatives were synthesized
straightforwardly via a novel aminosilylation reaction, where
the nitrogen-silicon ¢-bond of aminosilanes added across the
carbon—carbon triple bond of arynes.

3370 | Chem. Commun., 2005, 3363-3374
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Achiral molecules in non-centrosymmetric space groups
Elna Pidcock*

A database survey of organic molecules indicates molecular
flexibility plays a role in determining whether an achiral
molecule crystallises displaying a centrosymmetric or non-
centrosymmetric space group.

604 B Cambridge Structural Database
O Chiral Centre
E No Chiral Centre

401
% of
dataset

207

P2J/c P-1 P222, C2c P2, Pbca
Space Group

3460
Ruthenium-catalysed asymmetric hydrogenation of 0 oo MO G o
ketones using QUINAPHOS as the ligand /@)K : e N

. . . . w/ “ N, =
Simon Burk, Giancarlo Francio and Walter Leitner* R "/ /C@ [ R

Bu ’T‘ or ee up to 86% (R) with ethylendiamine

Highly enantioselective ruthenium-catalysed hydrogenation of
aromatic ketones is achieved with (R,,Sc)-QUINAPHOS in
the presence of achiral and chiral diamines as co-catalysts.

3463

PPh, Ph NH;

P

7 —~
HN  Ph
0 0 (S.5)-DPEN
afa

(Ra, Sc-QUINAPHOS

ee up to 94% (R) with (S,3)-DPEN

Mono- and digallane complexes of a tridentate
amido-diamine ligand

Bing Luo, Benjamin E. Kucera and Wayne L. Gladfelter*

The synthesis and characterization of
HQGaN(CHQCHzNMez)z (1) and
H,GaN(CH,CH,NMe,),GaHj; (2) are reported. 1 is a
potentially useful precursor to gallium-containing films and 2
exhibits an unusual structural feature.

3466

S(0)-Pixyl protecting group as efficient mass-tag

Pablo L. Bernad, Jr, Safraz Khan, Vladimir A. Korshun,
Edwin M. Southern and Mikhail S. Shchepinov*

S(0)-pixyls and novelty trityl systems with adjustable stability:
used as mass-tags and protecting groups.

This journal is © The Royal Society of Chemistry 2005
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The Hildebrand solubility parameters, cohesive energy
densities and internal energies of 1-alkyl-3-
methylimidazolium-based room temperature ionic liquids

Sang Hyun Lee and Sun Bok Lee*

The Hildebrand solubility parameters, cohesive energy
densities and internal energies of 1-alkyl-3-methylimidazolium-
based room temperature ionic liquids were determined by the
intrinsic viscosity method and their dependencies on the length
of the alkyl group analyzed.

A very sensitive high-resolution NMR method for
quadrupolar nuclei: SPAM-DQF-STMAS

Jean-Paul Amoureux,* Alexandrine Flambard,
Laurent Delevoye and Lionel Montagne

The SPAM-STMAS method allows observing in 17 hours (b)
70 spectra of 30Nb,Os—70NaPO5 that are hardly observable
in 48 hours (a) with SPAM-3QMAS.

200 100 0
3, (ppm) 82 (ppm)
3475
q - D@ s . Putrescine homologues control silica morphogenesis by

' A electrostatic interactions and the hydrophobic effect
& 38 ;

iy A David Belton, Siddharth V. Patwardhan and
J};) g A Carole C. Perry*
IHD =

0 0 o -

0

-

PR

3478

A A
4

<\
0 .

1.4 Diamine = e

18 Diamine

A systematic model study on the role(s) of putrescine
homologues on silicification is presented and it is proposed
that electrostatic forces between additive and silicic acid, and
the hydrophobic behaviour of the additives are both important
in silicification.
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New diphosphine ligands based on diphenyl ether for the
Pd-catalyzed COl/ethene copolymerization

Maria Caporali, Christian Miiller, Bastiaan B. P. Staal,
Duncan M. Tooke, Anthony L. Spek and
Piet W. N. M. van Leeuwen*

The catalytic activity and selectivity of palladium(ir) complexes
of new, flexible bidentate ligands in the CO/ethene
copolymerization reaction have been found to change
considerably with the steric properties of the ligands.

3372 | Chem. Commun., 2005, 3363-3374

This journal is © The Royal Society of Chemistry 2005



COMMUNICATIONS

3481

Enzyme nanoparticles-based electronic biosensor

Guodong Liu, Yuehe Lin,* Veronika Ostatna and
Joseph Wang*

A simple and effective method to prepare an enzyme electronic
biosensor by immobilizing enzyme nanoparticles directly onto
the gold electrode surface is described. Immobilized enzyme
nanoparticles retain their redox and electrocatalytic activities
and were used to develop reagentless biosensors for H,O,
detection without promoters and mediators.

3484

$ % Cross linking

; Ethanol pL
4%~ Glutaraldehyde

Resolution of N-linked oligosaccharides in glycoproteins
based upon transglycosylation reaction by CE-TOF-MS

Jun Zhe Min, Toshimasa Toyo’oka,* Masaru Kato and
Takeshi Fukushima

The resolution of asparagine-type oligosaccharides in
glycoproteins was carried out by combination of the
transglycosylation reaction using Endo-M and CE-TOF-MS.

aH CN

0 0 COOH )=
HO i |
HO NH-C—CH,—CH-N
NHCOCH; =

NDA-Asn-GlcNAc
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