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WELCOME TO FIRENZE!
Dear Colleague,
on behalf of the Society of Combinatorial
Sciences I have the pleasure of welcoming
you to the fourth EuroCombi Congress, the
first

International

Combinatorial

Symposium

Sciences

in

on

Biology,

Chemistry, Catalysts and Materials.
The Symposium is organized under the
auspices of the Society of Combinatorial
Sciences

(SCS)

in

collaboration

with

OpenLab of the Università di Firenze. Aim of this congress is to show the
different fields of application of Combinatorial Sciences and Methodologies,
bringing together scientists both from Companies and Universities, involved in
the application of Combinatorial Sciences in various fields.
A particular welcome is addressed to young scientists and researchers. We hope
you will have the opportunity to enhance your knowledge and to give your
contribution in this very peculiar field of Science.
I hope that Florence and Tuscany, nestle for many artists and men of genius
throughout the centuries, will be also for you a source of inspiration.
We hope you enjoy the conference we have planned for you!

(Chair person of EuroCombi4)
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General Informations
Location
All conference activities will be held at:

Chiostro del Maglio
Via Venezia 5
50121 Firenze
Italy

Reception and Registration Desk
Please, do not hesitate to contact the symposium Reception and Registration Desk, which will be
open at Chiostro del Maglio on:
Saturday, July 14, 2007 from 10.30 to 17.00,
From Sunday, July 15, 2007 till Wednesday July 18, 2007 from 7.30 to 13.00 and from 14.30 to
17.00.
Mobile: +393332738051, E-mail: info@eurocombi4.it

Conference registration
Registration fee includes membership to the Society of Combinatorial Sciences for 1 Euro.
Full participants - Students and retired scientists - participation in sessions, entry to the
exhibition, Symposium program and Book of Abstracts, and the ticket for Welcome Cocktail on
Sunday, July 15. Social Banquet under reservation only on Tuesday, July 17.
Additional tickets for social events may be reserved.

Posters
All posters should be set up on Sunday morning, July 15, between 9:00-12:00.
All posters should remain up until Wednesday, July 18, at 13:00. Any posters that remain in the
Exhibition Hall after Wednesday at 13:00 will be disposed off.
The Space allocated for each poster is 80x190 cm.
Please, check for your Poster Number (PP) on Eurocombi4 abstract book.
Poster presentations will be set up after the afternoon sessions, according to the following:
Monday, July 16, 2007: even PP
Tuesday, July 17, 2007: odd PP

Social Events
All participants are invited to attend:
Welcome Cocktail in Chiostro del Maglio, Sunday, July 18, 2007, between 18.30-20.30.
Social Banquet, Garden of Museo della Specola, Firenze, Tuesday, July 17, 2007, between 20.3023.30. Special visit to the Anatomic Wax Collection under reservation.
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Eurocombi 4 Conference Sponsors
Eurocombi 4 Organization wishes to thank the following companies for their support of the
Eurocombi 4 Symposium.

Sponsors

Media Sponsors

Contributors
We acknowledge:

AAPPTEC, APPLIED BIOSYSTEMS, BUCHI, CARLO ERBA REAGENTI,
FKV, SHIMADZU, TECAN, VWR, WILEY,
and QSAR & Combinatorial Science (QCS), the official journal of SCS
For their contribution to the realization of the Symposium.
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Exhibitors
Exhibit Hall opens on Sunday, July 15, at 7:30 and will remain open for the whole duration of the
congress.
Make plans to visit the Exhibit Hall, featuring a number of industry vendors. This first-rate learning
venue will bring you up-to-date on the latest products and support services in industrial engineering
and management. Discover what your organization needs to succeed!

Alfatech SpA
Contact details:
Dr. Danilo Friscione
Via Scarsellini 97
I-16149 Genoa (Italy)
Tel. +39 010 4699369
Fax +39 010 4699377
Email: info@alfatechspa.com
danilo.friscione@alfatechspa.com

Biotage
Contact details:
Fausto Chiapparini
Kungsgatan 76
SE-753 18 Uppsala, Sweden
Tel. +46 18 56 59 00
Fax +46 18 59 19 22
Email info@biotage.com

CEM
Contact details:
Andrea Rota
Via dell‟Artigianato 6/8
24055 Cologno al Serio (BG)
Tel. + 39.035.89.62.24
Fax + 39.035.89.16.61
Email info@cemmicroonde.it

Alfatech Company Profile
Alfatech is a Ltd Company, founded in 1985, and its mission the
commerce of instruments for scientific research in Italy and, in
the latest years, also in some different Countries abroad.
Generally we are exclusive distributors or the instruments we
sell, which are imported from USA, Japan, Switzerland,
Germany, Holland, Sweden, and UK. Some apparatus are
manufactured by the controlled Gyan S.r.l. company.
More specifically Alfatech works in niche fields which needs
very high specialization Our range of products is historically
focused on the chromatography: special detectors, softwares and
robotic autosamplers dedicated to HPLC, GC, CE, TLC, Flash
Chromatography, SFE and SFC.

Biotage Company Profile
Biotage is a global life science technologies company whose
customers include the top 30 pharmaceutical companies,
biotech companies and leading academic institutes. Products
include; microwave synthesis, resins, solid phase extraction
(SPE), flash purification cartridges and systems, and reaction
screening instruments.

CEM Company Profile
CEM Corporation, a private company based in Matthews, North
Carolina, is the leading provider of microwave laboratory
instrumentation. The Company has subsidiaries in the United
Kingdom, Germany, Italy and France, as well as a global
network of distributors. CEM designs and manufactures
systems for life sciences, synthetic chemistry, analytical
chemistry, and processing plants worldwide. The Company's
products are used in many industries including pharmaceutical,
biotech, chemical, environmental, and food processing, as well
as for academic research.
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Labservice Analytica Company Profile
Founded in 1984, Labservice Analytica has specialized in
providing Instrumentation and Consumables for Separation
Sciences, Polymer Characterization, Environmental and Life
Chemistry.
From 1998, the UNI EN ISO 9001:2000 Accreditation marks
Labservice Analytica as a Quality supplier for Quality-Assured
products, to make you sure, as our customer, of the
Consistency, Reliability and Performance of the Products.

Labservice Analytica Srl
Contact details: Anton Paar
Distributor Contact person:
Dr. Simone Guidotti
Via Emilia 51/c
40011 Anzola Emilia (BO)
Tel. +39051732351
Fax +39051732759
Email: info@labservice.it www.labservice.it, www.anton-paar.com

Merck Chemicals Ltd.
Contact details:
Technical Service
Boulevard Industrial Park
Padge Road
Beeston, Nottingham
NG9 2JR
Tel: 0800 100 3496
Fax: 0800 6236 100
Email: techservice@merckbio.eu
Website: www.merckbio.eu

Merck Chemicals Ltd. Company Profile
Merck Chemicals Ltd. supply more than 11,000 life science
research products from the following well-established brand
names:
Calbiochem®
Tools for signal transduction and life science research
including: inhibitors, antibodies, biochemicals, kits, proteins and
enzymes.
Novagen®
Reagents for PCR, cloning, protein expression, protein
purification and proteomics research
Novabiochem®
Innovative building blocks and resins for peptide synthesis and
solid phase organic synthesis, scavenger resins and solid
supported reagents for solution phase organic synthesis

Varian Polymer Labs
Contact details:
Francesco Spadola
Essex Road,
Church Stretton,
Shropshire SY6 6AX, UK
Tel. (+44) 01694 723581
Fax (+44) 01694 722171
Email: SPS@polymerlabs.com

Varian Polymer Labs Company Profile
Polymer Laboratories (PL), now a part of Varian, Inc., is a
world-renowned specialist manufacturer of polymeric particles
for synthetic, chromatographic and diagnostic applications, with
particular emphasis placed on product quality and innovation.
PL‟s StratoSpheresTM range of polymer particles includes
solid supported reagents, scavenger resins and polymeric SPE
in a wide variety of formats for solution phase synthesis
applications. The range also includes particles for the solid
phase synthesis of peptides as well as medicinal and small
molecule compounds.
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Sigma Aldrich Srl
Contact details:
Graziella Diodovich
Via Gallarate 154
20151 Milano
Tel.+39 02 33417283
Fax +39 02 38010737
Email graziella.diodovich@sial.com

Stepbio Srl
Contact details:
Dr. Stefano Giovanninetti
Via Paolo Nanni Costa, 12/3/e
40133 Bologna (BO)
Tel. +390516343340
Fax +390516343332
Email: stepbio@stepbio.it

ThalesNano Nanotechnology Inc.
Contact details:
Richard Jones and Gabriella Paranyi
Zahony u. 7, Budapest,
H-1031, Hungary
Tel.: 0036-1-880-8500
Fax: 0036-1-880-8501
Email: info@thalesnano.com

Sigma Aldrich Corporation Company Profile
Sigma-Aldrich is a leading Life Science and High Technology
company. Our biochemical and organic chemical products and
kits are used in scientific and genomic research,
biotechnology, pharmaceutical development, the diagnosis of
disease and as key components in pharmaceutical and other
high technology manufacturing.
We have customers in life science companies, university and
government institutions, hospitals and in industry. SigmaAldrich operates in 35 countries and has over 6,800
employees providing excellent service worldwide.
The following brands are affiliated to Sigma-Aldrich: Sigma,
Aldrich, Fluka, Riedel-de-Haën, Supelco, Isotec, Sigma
Genosys, Sigma Proligo, Sigma RBI e SAFC.

Stepbio Company Profile
Stepbio Discovery Division means the commitment of Stepbio
S.R.L. to supply Italian Research Laboratories in the Drug
Discovery area with innovative but reliable products,
Instruments and related technical services. Along the last
decade Stepbio Discovery Division had been developing
expertise and understanding in the distribution of instruments
requested by the Combi-Chem and Medicinal Chemistry
Laboratories for performing Organic Synthesis, Work Up,
Purification, Evaporation and Analysis. Among these proposals
there are Robotic Systems for a fully automated high through
put. Stepbio works very close to its instrument’s manufacturers,
Companies highly referenced Internationally, for offering not
only the best products but also the best support by editing and
releasing up-dates on regular base as well as offering in house
seminars and training courses.

ThalesNano Nanotechnology Inc. Company Profile
ThalesNano Nanotechnology, Inc. (founded in 2002) with
subsidiaries in the US (Princeton, NJ, and San Diego, CA) and
in the UK.
ThalesNano is specialized in developing and providing
microscale flow desktop microreactors for chemistry, by
exploiting benefits of combining microfluidics, mesofluidics
and nanotechnology with flow chemistry. The company is
widely recognized for its expertise in transforming chemical
processes to microscale continuous-flow operations and
developing manual or robotic continuous microreactors for the
chemical industry. The company provides instruments and
solutions for leading pharmaceutical and biotechnology
companies all over the world.
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Thermo Fisher Scientific Inc.
Contact details:
Sig. Giorgio Vago
Dr Christian Andalò
Sig Ugo Rossini
Address Strada Rivoltana
Tel. + 39 02 950591
Fax + 39 02 95059 256
Email analyze.it@thermofisher.com

ZINSSER ANALYTIC GMBH
Eschborner Landstraße 135
D-60489 Frankfurt
Telefon: +49 (0)69 789 106-0
Fax: +49 (0)69 789 106 80
Email: info@zinsser-analytic.com
ZINSSER NA
19145 Parthenia Street, Suite C
USA-Northridge, CA 91324
Telephone: +1 818 341-2906
Fax: +1 818 341-2927
Email: info@zinsserna.com

Thermo Fisher Scientific Company Profile
Thermo Fisher Scientific is the world leader in serving science,
enabling our customers to make the world healthier, cleaner and
safer. Serving customers through two premier brands, Thermo
Scientific and Fisher Scientific, we help solve analytical
challenges from routine testing to complex research and
discovery. Thermo Scientific offers customers a complete range
of high-end analytical instruments as well as laboratory
equipment, software, services, consumables and reagents to
enable integrated laboratory workflow solutions. Fisher
Scientific provides a complete portfolio of laboratory
equipment, chemicals, supplies and services used in scientific
research, safety, healthcare and science education.

Zinsser Analytic Company Profile
Zinsser Analytic has a unique line of products for the
biochemical, pharmaceutical and diagnostic research market
from high quality consumables such as scintillation cocktails,
glass and plastic sample vials, Microscale glassware kits
(Minilabor) or Microsyringes for chromatography and liquid
handling to automated workbench systems.
Our workbench automation systems are designed for modern
drug discovery and combinatorial chemistry and supplied to
leading pharmaceutical, agrochemical, chemical and electronic
companies and research laboratories worldwide. Every system
is unique as we customise our hardware to suit the exact
requirements of the customer.
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Prizes

Awards and Closing Ceremony:
July 18, 2007 end of afternoon session, 17.00
Sponsored by PolymerLabs

SCS and Polymer Labs on this occasion will proudly present the
2007 SCS Award
for the most significant Scientific contribution
in the field of Combinatorial Sciences
All participants are invited to attend the Ceremony.
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Schedule at a Glance
Sunday, July 15, 2007
8.30 Welcome
8.40 PL1- J. Porco - New Approaches to the Discovery of Novel Chemical Reactions and Chemotypes
9.20 OC1- A. Basso - [2.2.1]-Oxabicycle derivatives as privileged structures in Diversity Oriented Synthesis
9.45 OC2- C. Lucchesi - Diversity-oriented solid-phase syntheses using original azlactone-based insoluble polymeric
resins
10.10 OC3- A. M. Jones - A Diversity Oriented Synthesis of a Pseudo-Oxindole and Macrocycle-Based Library
10.35-11.10: Coffee Break and Exhibits
11.10 IL1- S. Braese - Novel Approaches for the Solid Phase Synthesis of Heterocycle Libraries
11.40 OC4- O. Kappe - Rapid Microwave-Assisted Small Molecule Library Generation in Silicon Carbide Microtiter
Plates
12.05 OC5- A. Trabocchi - Development of -turn mimetics using the Petasis multicomponent reaction on solidphase
12.30-14.30: Lunch
14.30 IL2- Kim B. Jensen - Chemetics® Drug Discovery using DNA-tagged Multi-Million Member Small Molecule
Libraries
15.00 OC6- E. Van der Eycken - The 2(1H)-pyrazinone scaffold as privileged structure: microwave-assisted
decoration
15.25 OC7- G. Fridkin - Solid phase synthesis of diverse pyrrole, pyrrolo[3,2,-d]pyrimidine and
pyrrolo[3,2-e][1,4]diazepin-2-one libraries utilizing 4-oxoproline carboxylate as a common pyrrole precursor
15.50 OC8- M. H. Clausen - Diversity through macrocyclization – the role of functional groups
16.15-17.15: Coffee Break and Poster Session
18.30-20.30: Welcome Cocktail

Monday, July 16, 2007
8.20 PL2- S. Kobayashi - New Catalysts for Combinatorial Library Synthesis
9.00 OC9- A. Allwardt - Combinatorial Screening in High Pressure Range
9.25 OC10- T. Szommer - Microwave accelerated heterocyclic synthesis. Applications and methods in parallel
chemistry
9.50 OC11- K. Tanaka - Synthesis of biofunctional molecules using microfluidic systems
10.15 OC12- D. Dallinger - Library Synthesis of 5-Aroyldihydropyrimidinones Using Automated Sequential and
Parallel Microwave Synthesis Formats
10.40-11.10: Coffee Break and Exhibits
11.10 IL3- G. Keseru - Virtual Screening and Experimental High Throughput Screening are complementary
11.40 OC13- M. Meldal - Optical encoding of beads provides a solution to most problems in handling and screening
of Split/Mix libraries: Selective identification of compounds with ultra-high affinities
12.05 OC14- S. Schroeder - An Inexpensive Platform for Screening of Liquid Systems using In Situ
Structure/Function Probing: High-Throughput Physical Organic Chemistry, Dynamic Combinatorial Chemistry and
Formulation of Complex Multiphase Products
12.30-14.30 Lunch
14.30 IL4- F. Mahuteau - Discovery and optimization of Protein-Protein Interaction inhibitors by automated parallel
synthesis
15.00 OC15- G. Marini - Improved Synthesis of Peptides with Microwave Enhanced Solid Phase Peptide Synthesis
15.25 OC16- M. Lusardi - A case study: UPLC LCMS compared to HPLC LCMS as a tool for the High Throughput
Open Access screening of combinatorial libraries with UV purity assessment and MS confirmation
15.50 OC17- L. Urge - Expanding the borders of combinatorial chemistry by combining novel micro-fluidics based
technologies with leading enabling synthetic methods
16.15-17.15 Coffee Break and Poster Session
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Tuesday, July 17, 2007
8.20 PL3- A. Wagner - High Content Screening Strategies for Reactions Scouting and Diversity Exploration
9.00 OC18- W. Maier - Combinatorial Discovery of New Catalysts and Materials
9.25 OC19- B. M. Dunn - Design of Plasmepsin Inhibitors Based on Combinatorial Peptide Substrate Analysis
9.50 OC20- D. C. Webster - High throughput synthesis and screening of coatings for underwater marine applications
10.15 OC21- A. J. Sandee - Supramolecular ligands for combinatorial catalysis
10.40-11.10: Coffee Break and Exhibits
11.10 IL5- R. Potyrailo - Discovering And Understanding New Sensor Materials Using Combinatorial Materials
Science Tools
11.40 OC22- Z. J. Kaminski - Designing, synthesis and application of library of supramolecular structures formed by
N-lipidated peptides immobilized on solid support
12.05 OC23- H. Lankinen - Evaluation of CelluSpot™ peptide arrays in serodiagnosis of B19 parvovirus infections
12.30-14.30: Lunch
14.30 IL6- J. Paul - Application of High-Throughput Methodologies for Materials Research
15.00 OC24- D. D’Addona - Influence of aminoacidic sequence and catalyst on ring closure by RCM: synthesis of
new dicarba-analogues
15.25 OC25- B. Singh - ZEMC as a catalyst for the oxidation of organic substrates
15.50-17.55: Coffee Break and Poster Session
20.30-23.30: Social Banquet

Wednesday, July 18, 2007
8.20 PL4- K. S. Lam - From Combinatorial Chemistry to Cancer Targeting
9.00 OC26- J. Lee - Efficient Assembly and Selection of Macrocycle Libraries by DNA-Programmed Chemistry
9.25 OC27- V. Stadler - A novel approach to high complexity peptide arrays
9.50 OC28- J. Rademann - Dynamic Ligation Screening: A Method for the Site-Directed Discovery of Inhibitory
Fragments
10.15 OC29- S. Pernagallo - High-Throughput Screening of Polymer Supports - K562 Suspension Cell Binding and
Gene Expression Profiling
10.40-11.10: Coffee Break and Exhibits
11.10 IL7- R. Frank - Chemical microarrays for drug discovery, functional genomics and medical diagnostics
11.40 OC30- A. Schwarzman - Screening a FliTrxTM combinatorial peptide library reveals potential inhibitors of
Alzheimer’s amyloid formation
12.05 OC31- A. Friedler - Using peptide arrays to reveal mechanisms of apoptosis
12.30-14.30: Lunch
14.30 IL8- L. Arista - Polymer Supported Solution Phase Chemistry: a powerful tool to speed Lead Optimization up
15.00 OC32- C. Gilon - Discovery of orally available and BBB permeable peptidic drug lead using backbone cyclic
peptide libraries with conformational diversity
15.25 OC33- J. J. Diaz-Mochon - High-Throuput Platforms for DNA transfection assays – Towards Routine and
Robust Transfection Chips
15.50 OC34- C. Dinter - Scale-up of Solid Phase Syntheses in Chemical Development
16.15 OC35- B. Yan - Thiazolidinone Libraries and Their In Vitro Activities toward Drug Resistant Cancer Cells
16.40-17.00: Coffee Break
17.00: Awards and Closing Ceremony

15
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Eurocombi 4 Topics and Themes
July 15, 2007
Evolution of Molecules through Combinatorial Sciences
 Development of small molecules through combinatorial approaches
 Molecule optimization through combinatorial approaches

July 16, 2007
Innovative Technologies in Combinatorial Sciences
 From virtual analysis to experimental data
 Combinatorial contribution to the „omics‟ revolution: HT techniques

July 17, 2007
Combinatorial Sciences for Materials and Catalysis
 Innovative materials for reliable diagnostic tools
 Advances in materials and catalysts

July 18, 2007
Combinatorial Sciences for Biology, Medicine and Drugs
 New biomarkers for human health
 From hit to lead: the combinatorial way
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Abstracts
Plenary Lectures
John Porco, Ph.D.
Boston University, MA,USA
Professor John A. Porco Jr‟s research is focused on the development of new
synthetic methodologies for the chemical syntheses of complex natural products
and chemical libraries. John joined the Department of Chemistry at Boston
University in 1999 as Assistant Professor after a successful career in industry
and was promoted to Professor of Chemistry in September 2004. In 2002, he
successfully led an effort to establish the Center for Chemical Methodology and
Library Development at Boston University (CMLD-BU, http://cmld.bu.edu).
Funded by the National Institutes of Health (NIH), the focus of the CMLD-BU
is the discovery of new methodologies to produce novel chemical libraries of
unprecedented complexity for biological screening. Since beginning his
research program at Boston University in 1999, he and his colleagues have
published over 60 manuscripts in peer-reviewed journals and presented over 80
invited seminars.

PL1: New Approaches to the Discovery of Novel Chemical Reactions and Chemotypes.
J.A. Porco, Jr., A.B. Beeler, and S. Su
Department of Chemistry and Center for Chemical Methodology and Library Development (CMLD-BU)
Boston University, 590 Commonwealth Avenue, Boston, MA 02215 USA.
Reaction development has historically been guided by problems in total synthesis or interest in developing
chemical transformations of broad scope and utility. Chemical methodology development has increasingly
relied on systematic evaluation of catalysts and other variables including solvent, temperature, and
supporting ligands. Screening approaches have increased the efficiency of reaction development with regard
to discovery of active catalysts or conditions but have generally been focused on specific transformations of
interest.
An emerging but underdeveloped method for chemical reaction discovery involves high-throughput
screening. A few examples have been reported in which new reactions were discovered through screening of
either multicomponent systems or reaction partners and catalysts. For example, Weber and co-workers
reported the discovery of a novel multicomponent, Ugi-type reaction after screening 10,000 reaction
mixtures. A more recent example was reported by Liu and co-workers wherein a novel carbon-carbon bond
forming reaction of alkynes and alkenes was discovered using DNA-templated synthesis.

Catalyst

Reaction Partner
(CH2)5CH3

MeO

(CH2)5CH3

MeO
MeO
MeO

CHO

EtO

O
OEt

O

O

(CH2) 5Me

MeO

O

O

MeO
H
MeO

OMe

As a part of our overall interest in the synthesis of new chemotypes and structural frameworks, we have
initiated a program to identify novel chemical transformations using “multidimensional screening” [1]. In
this approach, substrates may be reacted with various catalysts and reaction partners in an array format and
analyzed for unique reaction processes. In this lecture, we will report our initial studies on this mode of
reaction screening and the identification and exploration of several new transformations discovered during
initial screening efforts.
[1] Beeler, A.B.; Su, S.; Singleton, C.A.; Porco, J.A., Jr. J. Am. Chem. Soc., 2007, 129, 1413–1419.
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Shu Kobayashi, Ph.D.
University of Tokio, Japan
Shu Kobayashi studied at the University of Tokyo, receiving his PhD in 1988
working under the direction of Professor T. Mukaiyama. Following an initial
period as assistant professor, he was promoted to lecturer then associate
professor at the Science University of Tokyo. In 1998, he moved to the
Graduate School of Pharmaceutical Sciences, The University of Tokyo, as full
professor. In April 2007, he was appointed to his current position as professor
of organic chemistry in the Department of Chemistry, within the Faculty of
Science of the University of Tokyo. He is also director of the ERATO project
of the Japan Science Agency. He has held various visiting professorships,
including the Universite Louis Pasteur, Strasbourg (1993), Nijmegen
University (1996) and Philipps-University of Marburg (1997), and has held
numerous named lectureships and is a recipient of many prestigious awards,
including Springer Award in Organometallic Chemistry (1997), JSPS Prize
(2005), and the Arthur C. Cope Scholar Award from the American Chemical
Society (2006).

PL2: Use of Polymer-Supported Catalysts for Library Synthesis.
S. Kobayashi
Department of Chemistry, School of Science, The University of Tokyo, The HFRE Division, ERATO, Japan
Science and Technology Agency (JST), Hongo, Bunkyo-ku, Tokyo 113-0033, Japan.
Library synthesis related to combinatorial chemistry plays a key role both in search for lead structures of
pharmacologically active compounds and in their optimization. In this context, polymer-supported catalysts
have become valuable tools offering advantages such as simplification of product work-up, reuse of the
catalyst, and facilitation of large-scale syntheses [1]. Herein we describe novel polymer-supported catalysts
and new methods for the preparation of compound library using polymer-supported catalysts.
We have recently developed novel polymer incarcerated gold nano-cluster catalysts (PI-Au catalysts) by
microencapsulation of gold nano-cluster and cross-linking using a co-polymer based on polystyrene.1
Transmission electron microscopy (TEM) analysis revealed that the catalysts contain gold clusters whose
size was nano order. This catalyst could be used in aerobic oxidation of various alcohols to aldehydes and
ketones under atmospheric conditions at room temperature. The oxidation reactions using PI-Au catalysts
are excellent in terms of atom economy and energy efficiency because the reactions proceed without extra
heating and only molecular oxygen is consumed and water is generated as the sole co-product. Also in the
oxidation of sec-phenethyl alcohol at 160 degree, turnover number frequency exceeded 20,000 /h [2].

Figure 1. TEM Analysis of PI-Au.

[1] Kobayashi, S. Chem. Soc. Rev., 1999, 28, 1.
[2] Miyamura, H.; Matsubara, R.; Miyazaki, Y.; Kobayashi, S. Angew. Chem. Int. Ed. in press.
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Alain Wagner, Ph.D.
Novalyst Discovery, Strasbourg, France
When co-founding Novalyst Discovery in 2003, Dr. Wagner was a Research
Director at CNRS. Alain Wagner managed a group of 15 chemists, his research
is focused on the development on methodology in organic synthesis,
combinatorial chemistry, catalysis and screening methods with particular
interest for drug discovery as well as process chemistry. He published more
than 70 papers in peer reviewed scientific journals and is inventor of 13 patents.
Alain Wagner holds a PhD in organic chemistry from Université Louis Pasteur
(1991, Strasbourg, France) and was a post-doctoral fellow with Prof P. Schultz
at Affymax Research Institute (1991-1993, Palo Alto, USA). Since 2003 Alain
Wagner has been acting as CSO at Novalyst Discovery where he leads an
interdisciplinary team of researchers to develop and implement fast synthesis
technology platforms.

PL3: High Content Screening Strategies for Reactions Scouting and Diversity Exploration.
A. Wagner
Novalyst Discovery SAS; 23, rue du Loess - BP 20, F-67307 Strasbourg, France.
Leveraging chemistry to raise drug development efficacy extends beyond improving library quality,
increasing screening throughput or shortening lead optimization time. It relates more fundamentally to the
extension of the number and complexity of chemical reactions that chemists master and use in their every day
work. Chemical reactions are the cornerstone to engineer and produce molecules with improved traits. At the
crossroad of organic synthesis, high throughput chemical screening and chemo informatics Novalyst has
assembled two core technologies that enable in depth understanding of rules governing chemical
transformations as well as fast navigation of synthetic pathways. The Reaction Cartography System is based
on the methodical mapping of molecular fragment reactivity using parallel synthesis platform. The collected
data are processed by a proprietary chemo informatics software suite that allow in silico selection of efficient
reaction conditions for key chemical transformation as well as broad view of catalyst and reagent reactivity
and selectivity. The Reaction Scouting System is based on a proprietary, non-separative mass spectrometric
technique that enables instant and exhaustive analysis of complex crude reaction mixtures. It allows extensive
exploration of synthetic pathways either for synthetic pathway definition, reaction discovery or optimization
of lead structures. Building on these technologies and specific chemo informatics capabilities, we perform
tailored reactivity database construction and develop serendipity-based chemistry exploration for NCE
generation and structure optimization. During the talk the technologies capability will be briefly presented
and exemplified by showing reaction and molecule development case studies.
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Kit S. Lam, Ph.D.
UCDMC, CA, USA
Professor and Chief, Hematology & Oncology, University of California Davis
Medical Center California, U.S.A.
The University of Texas, B.A., Microbiology, 1975
University of Wisconsin, Ph.D., Oncology, 1980
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University of Arizona, Internal Medicine residency 1987; Hematology &
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Oncology, University of Arizona:
Assistant Professor (1989-94)
Associate Professor (1994-99)
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Kinases

PL4: From Combinatorial Chemistry to Cancer Targeting.
K.S. Lam
Division of Hematology and Oncology, Department of Internal Medicine, UC Davis Cancer Center,
University of California Davis, Sacramento, California 95817, U.S.A.
After the initial report of one-bead one-compound (OBOC) combinatorial library method in 1991 [1], we
have made several improvements to the technology. These include the development of (i) topographically
segregated bilayer beads such that the library compounds are on the outer layer of the bead and the encoding
tags reside in the bead interior, (ii) chemical encoding methods using such bilayer beads for the synthesis of
small molecule and peptidomimetic OBOC libraries [2], (iii) high stringency screening methods for
identification of high affinity ligands against soluble proteins and cell surface receptors, and (iv) peptide,
small molecule and macrocyclic natural-product like libraries using the OBOC format. Through applying
these various techniques, we were able to identify high affinity ligands that bind to specific cell surface
receptors of living cells. For example, we have developed a peptidomimetic ligand LLP2A (IC 50=2pM) that
binds to activated 41 integrin of lymphoid cancers [3]. Using this ligand as a delivery vehicle, we have
developed highly sensitive and specific in vivo imaging and therapeutic agents for lymphoma. We have also
identified unique ligands that bind to 41 integrin of ovarian cancer and glioblastoma, and successfully
used these ligands as in vivo optical and positron emission tomography (PET) imaging probes.
[1] Lam, K.S.; Salmon, S.E.; Hersh, E.M.; Hruby, V.; Kazmierski, W.M.; Knapp, R.J. Nature, 1991, 354(7),
82-84.
[2] Liu, R.; Wang, X.; Song, A.; Bao, T.; Lam, K.S. QSAR Combi. Sci., 2005, 24, 1127-1140.
[3] Peng, L.; Liu, R.; Marik, J.; Wang, X.; Takada, Y.; Lam, K.S. Nature Chemical Biology, 2006, 2(7), 381389.
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Invited Lectures
IL1: Novel Approaches for the Solid Phase Synthesis of Heterocycle Libraries.
S. Bräse
Institut für Organische Chemie, Universität Karlsruhe (TH), Fritz-Haber-Weg 6, D-76131 Karlsruhe,
Germany. e-mail: braese@ioc.uka.de
The design and creation of small molecules displaying specific and strong interactions with biological
systems is a pivotal area in organic syntheses. The fact that many biologically active molecules such as drugs
and pesticides contain this motif shows how particular suitable heterocycles are for this purpose and that
novel strategies are needed for their selective, straightforward and modular creation. In this lecture, we build
a bridge between our concepts of multifunctional linkers for solid-phase chemistry leading to diverse
heterocycle libraries and the synthesis of natural products incorporating the heterocycle motif.
In particular, the synthesis of benzoannelated nitrogen heterocycles such as indoles, benzotriazoles, and
benzotriazinones will be discussed on selected examples.
Key features are the introduction of diversity by various metal-mediated and -catalyzed processes like Heck
reactions, Hartwig-Buchwald amination reactions, or Bartoli indole syntheses.
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[1] Gil, C.; Bräse, S. Curr. Opin. Chem. Biol., 2004, 8, 230-237.
[2] Bräse, S. Acc. Chem. Res., 2004, 37, 805-815.
[3] (a) Nising, C.F.; Ohnemüller, U.K.; Bräse, S. Angew. Chem. Int. Ed., 2006, 45, 307-309; (b) Angew.
Chem., 2006, 118, 313-315.

22

IL2: Chemetics® Drug Discovery using DNA-tagged Multi-Million Member Small
Molecule Libraries.
K.B. Jensen
Nuevolution A/S, Copenhagen, Denmark.
The use of DNA-encoded chemical libraries in drug discovery has lately gained increasing attention in the
pharmaceutical industry as the bottleneck in drug discovery has moved towards the identification of specific
lead compounds. At present, high-throughput screening (HTS), which accounts for the predominate part of
all newly discovered lead compounds, allows for a maximum screening of up to approximately 100,000
compounds per day. Higher throughput seems problematic due to limitations in resources and technical
development of assays, storage and handling of the chemical archives. However, with the Chemetics [1]
technology it is possible to bypass such limitations. With this technology in hand it is now possible to
routinely synthesise 100,000,000 member libraries of DNA-encoded small molecules. The total time
consume for library synthesis plus affinity selection in a test tube towards a specific target is typically five
weeks.

The Chemetics approach allows generations of structurally and functionally diverse, as well as focused druglike libraries and can be applied either as the up-front (first-generation) library or as a focused (secondgeneration) library. The process is scalable and this allows rapid identification and initial optimization of a
large number of diverse small molecule ligands against any applicable target. The general aspect and the
scope of the Chemetics technology will be presented using a protease target as a case story.
[1] Chemetics® (chemical genetics) is a hybrid technology of organic chemistry and molecular biology.

IL3: Virtual screening and experimental high throughput screening are complementary.
G.M. Keserű, R. Kiss, and T. Polgár
Discovery Chemistry, Gedeon Richter Plc., Budapest, Hungary.
Virtual screening (VS) is usually considered as “in silico” analogue of in vitro HTS. Both technologies
require the selection of the target, the development of the assay/protocol and the definition of the screening
library in a suitable physical/virtual format. Hits are typically identified in a highly automated process
generating huge amount of data that should be stored, treated and analyzed. HTS and VS have also a
common conceptual framework having the limited accuracy that is compensated by the number of
compounds investigated. In addition to true actives and inactives both high throughput technologies surely
miss some active compounds (false negatives) but pick up inactives (false positives). How do these groups
identified by HTS and VS relate to each other?
To answer this question we analyzed the screening results of several libraries obtained both in silico and in
vitro. Similar enrichment factors observed for the in silico and the in vitro screen suggest that virtual
screening protocols could identify active ligands from large libraries in real screening situations. We found
that the hit rates in virtual screening are typically higher than that obtained by the high throughput screen.
Direct comparison of complete hit lists and clusters of hits revealed that the overlap between the results of the
two approaches is acceptable. The large number of false positives and false negatives in virtual screening,
however, suggest this method to be a complementary approach to HTS but useful for library design.
[1] Polgár, T.; Baki, A.; Ignácz-Szendrei, Gy.; Keserű, G.M. J. Med. Chem., 2005, 48, 7946-7959.

23

IL4: Discovery and optimisation of Protein-Protein Interaction inhibitors by automated
parallel synthesis.
F. Mahuteau-Betzer, M. Barthe, and D.S. Grierson
Institut Curie, UMR176, Centre universitaire, Orsay, France.
The «Institut Curie-CNRS» small molecule library, containing more than 8000 distinct substances
synthesized by our group over the past 30 years, has proven to be a valuable research tool for the discovery
of new molecules inhibiting a wide range of biological targets. Looking more closely at the screening results
against different protein-protein interaction (PCNA-p66 interaction, SR proteins involved in alternative
splicing1), it was found that different tri and tetra-fused (hetero)aromatic type compounds (and more
particularly pyridocarbazoles) displayed significant activity.
Whilst these molecules are not considered pertinent hits for optimization-SAR development, it is possible to
«capture» the structural/physicochemical information contained in these active compounds in the form of
structurally simpler molecules which are more readily accessible by synthesis, intrinsically less toxic, and
more drug-like in their properties. A focussed chemical library of 250 compounds has already been prepared
based on our hits from PCNA-p66 interactions based around three alternative scaffolds: benzanilides,
stilbenes and diarylaminoethers. The synthetic pathways must be convergent, efficient and require accessible
and diverse starting materials.
[1] Soret, J.; Bakkour, N.; Maire, S.; Durand, S.; Zekri, L.; Gabut, M.; Fic, W.; Divita, G.; Rivalle, C.;
Dauzonne, D.; Nguyen, C.H.; Jeanteur, P.; Tazi, J. Proc. Natl. Acad. Sci. USA, 2005, 102, 8764-8769.

IL5: Discovering And Understanding New Sensor Materials Using Combinatorial
Materials Science Tools.
R.A. Potyrailo
Chemical And Biological Sensing Laboratory, Materials Analysis and Chemical Sciences, General Electric
Global Research Center, Niskayuna, NY, USA.
By increasing the structural and functional complexity of sensor materials, the ability to rationally define the
precise requirements that will result in desired materials properties becomes increasingly limited [1,2]. We
developed combinatorial screening techniques for the efficient design and optimization of polymeric sensor
materials and materials formulations for gas and liquid optical chemical sensors. Our approach is based on
the fabrication and performance screening of discrete and gradient sensor materials arrays [3]. Simultaneous
formation of multiple sensor films into discrete arrays and their screening provides not only a wellrecognized acceleration in the screening rate, but also considerably reduces or even eliminates sources of
variability, which are randomly affecting response of sensor materials during a conventional one-at-a-time
material evaluation. The application of gradient sensor arrays provides additional capabilities for rapid
finding of the optimal formulation parameters.
[1] Potyrailo, R.A.; Maier, W.F., Eds.; Combinatorial and High-Throughput Discovery and Optimization of
Catalysts and Materials; CRC Press: Boca Raton, FL, 2006.
[2] Potyrailo, R.A. Angew. Chem. Int. Ed., 2006, 45, 702-723.
[3] Potyrailo, R.A.; Hassib, L. Rev. Sci. Instrum., 2005, 76, 062225.
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IL6: Application of High-Throughput Methodologies for Materials Research.
J. Paul, B. Molle, and D. Aernout
Flanders Materials Centre (Flamac), Technologiepark 903, 9052 Zwijnaarde, Belgium. info@flamac.be.
During the last years much interest has arisen within the industry in using high-throughput experimentation
in formulation and coating R&D. The optimization of multi-component formulations and coatings to achieve
a target set of physical properties is a process that lends itself well to a high-throughput approach.
Early 2005 Flanders Materials Centre (Flamac) was founded as a competence centre in "High Throughput
Methodologies" to support research for the materials industry. This competence enables both large
corporations and small & medium sized companies to stimulate new product and process development and to
shorten their time-to-market for new materials. Flamac is open to industry, research institutes and academic
laboratories alike. The centre has been built up in cooperation with various research groups. It is organized as
a non-profit centre with a membership structure.
Specific equipment and software has been installed in order to enable experimental workflows in the areas of
viscous formulations, high speed curable coatings and chemical vapor deposition (CVD). Those workflows
are the backbone for the platform on which Flamac will further build its expertise. Additionally, Flamac
makes this expertise available for projects with interested partners, both industrial and academic.

In this presentation, some case studies on the present platforms will be discussed. These include highthroughput development of ink formulations, high-throughput synthesis and screening of catalysts, highthroughput chemical vapor deposition, etc.
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IL7: Chemical microarrays for functional genomics, drug discovery and medical
diagnostics.
U. Beutling, A. Dikmans, D. Koska, E. Schmeisser, S. Thiele, and R. Frank
Department of Chemical Biology, Helmholtz Centre for Infection Research, Braunschweig, Germany.
Experimental studies of complex biological processes need the selective perturbation of the system (cell,
tissue, organism) performing the process followed by the phenotypic as well as molecular analysis of the
consequences. Genetics uses directed or random mutagenesis of the genes or the inactivation of the
transcripts. “Chemical biology” applies low molecular weight compounds (small molecules, SMs) as probes
to activate or inactivate primarily the functions of the gene products, the proteins. If the same function of the
protein target is hit, genetic and chemical perturbation yield the same phenotypic outcome.
The discovery of suitable chemical probes is still more or less an empirical but increasingly systematic
process. Modern infrastructure and methodologies provide access to competent compound collections,
logistics and robotics for high-throughput screening (HTS), HTS compatible assays for the processes under
investigation and the bio-/cheminformatic tools for large scale data evaluation. Among the many approaches
developed for discovery of selective small molecule binders, microarray technology is particularly well
suited for high throughput performance as it is required in whole genome/proteome approaches, systematic
SAR, and routine diagnostic.
We have pioneered and continuously advanced the utilization of planar synthesis supports, cellulose
membranes in particular, for the simultaneous multiple solid-phase assembly of libraries of chemical
compounds by several types of special combinatorial and parallel synthesis techniques [1-4]. Within the
German National Genome Research Net (NGFN) we have recently developed a novel process for
manufacturing and application of peptide and small molecular weight compound libraries in the format of
chemical microarrays. These new tools perform as reliably as previous synthetic macro-arrays made by
SPOT-synthesis on cellulose membranes but open many novel opportunities. For our NGFN projects we
conduct e.g. comprehensive imunoprofiling of genetically distinct mouse strains in infection studies with
model pathogens as well as the systematic identification of small molecule inhibitors of protein-protein
interactions for a selection of several hundred target proteins involved in disease related processes. Future
experimental concepts and visions based on chemical microarray tools will be discussed.
[1] Frank, R.; Heikens, W.; Heisterberg-Moutsis, G.; Blöcker, H. Nucleic Acids Res., 1983, 11, 4365-4377.
[2] Frank, R. Tetrahedron, 1992, 48, 9217-9232.
[3] Dittrich, F.; Tegge, W.; Frank, R. Bioorg. Med. Chem. Lett., 1998, 8, 2351-2356.
[4] Dikmans, A.; Beutling, U.; Schmeisser, E.; Thiele, S.; Frank, R. QSAR Comb. Sci., 2006, 25, 1069-1080.
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IL8: Polymer Supported Solution Phase Chemistry: a Powerful Tool to Speed Lead
Optimization Up.
L. Arista
Novartis Institutes for BioMedical Research, Brunner Straße 59, Vienna, Austria.
In the pharmaceutical industry it is becoming more and more important to enhance drug discovery efficiency
and productivity in order to be able to launch new medicines with a better profile in terms of efficacy,
tolerability and reduced side effects. In this perspective chemists are under considerable pressure to deliver
more, faster and better designed novel drug-like compounds.
During the nineties pharma companies invested a huge amount of resources to develop large combinatorial
chemistry libraries based mostly on solid phase synthesis. However, the big library approach producing a
large number of generic compounds in very small amount has not been overly successful. For this reason the
trend is now to synthesize more focused libraries for a specific target, generating a reduced number of
compounds in larger amount.
Parallel synthesis in solution phase is mostly preferred over solid phase synthesis because it allows to develop
the chemistry in much shorter time, particularly during the lead optimization phase where there is a need to
rapidly explore the SAR around an interesting scaffold.

The solid phase synthesis experience has been applied in developing polymer supported reagents and
scavengers, which allow to carry out parallel syntheses avoiding laborious work-up/purification steps yielding
the products simply by filtration. These techniques allow medicinal chemists to faster synthesize more novel
drug-like compounds and, thus, reduce the time required for the lead optimization process.
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Oral Presentations

Topic: Evolution of Molecules through Combinatorial Sciences
OC1: [2.2.1]-Oxabicycle derivatives as privileged structures in Diversity Oriented
Synthesis.
A. Basso, L. Banfi, G. Guanti, and R. Riva
Dipartimento di Chimica e Chimica Industriale, Università degli Studi di Genova. Via Dodecaneso 31, 16146
Genova, Italy.
The Ugi Multicomponent Reaction (U-MCR) has been extensively applied to the synthesis of peptide-like
compounds. An additional value of this isocyanide-based MCR is represented by its versatility, since diverse
classes of molecules can be obtained using post-condensation modifications, intramolecular reactions and not
classical-building blocks. Using one of these strategies or combinations of them it is possible in fact to
generate original scaffolds in a very straighforward manner (usually two-three synthetic steps), characterised
by structural complexity (ideal for diversity oriented synthesis) and by different points of attachment that can
be further elaborated, allowing for the decoration of the skeleton "at will" (ideal for the preparation of
combinatorial libraries).
Optically pure -aminoacids deriving from [2.2.1]-oxabicycloheptane have been recently employed in a
stereoselective intramolecular Ugi reaction with a wide variety of aldehydes and isocyanides [1]. The Ugi
adduct can be further elaborated to give complex heterocyclic compounds by post-condensation
modifications such as metathesis reactions [2], cycloadditions, lactam condensation and Pd- and Ni-catalysed
nucleophilic additions, exploiting the additional functionalities displayed by the building blocks employed in
the multicomponent step.
Many of the final compounds are original, complex, polycyclic structures that can be potentially applied to
chemical genetics studies and in the inhibition of protein-protein interactions. An additional value that should
not be neglected is that all the post-condensation transformations proceed in a stereoselective fashion.

[1] Basso, A.; Banfi, L.; Riva, R.; Guanti, G. J. Org. Chem., 2005, 70, 575-579.
[2] Basso, A.; Banfi, L.; Riva, R.; Guanti, G. Tetrahedron, 2006, 62, 8830-8837.
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OC2: Diversity-oriented solid-phase syntheses using original azlactone-based insoluble
polymeric resins.
C. Lucchesi, S. Pascual, L. Fontaine, and G. Dujardin
Unité de Chimie Organique Moléculaire et Macromoléculaire UMR CNRS 6011, Université du Maine, Le
Mans, France.
Within the general framework of designing new supports for diversity-oriented syntheses, we have
investigated the elaboration of azlactone-functionalized supports as gel-type polystyrene spherical resins. The
properties of the gel-type resins were optimized for SPOS applications using designs of experiments [1]. The
azlactone functionality has been efficiently used in nucleophile scavenging both in aqueous [2] and organic
media [3]. Furthermore, when opened, the azlactone ring provides a bisamide linkage, which is very tolerant
toward various reaction conditions.

In our study, the supported azlactone ring 1 was opened by 3-amino-1-propanol vinyl ether. The resulting
solid-supported vinyl ether 2 has been used as a potential dipolarophile in [3+2] heterocycloadditions using a
functionalized nitrone. The resulting supported isoxazolidine 3 has then been exploited to introduce
functional diversity at position 3. The diversified isoxazolidines will be finally cleaved from the support
using the safety-catch strategy [4]. This synthetic sequence would lead to -amino alcohols in a diversityoriented fashion and a solid-supported alcohol which can be selectively vinylated adapting the Schlaf method
[5] in SPOS, so that the support can be regenerated after a synthetic sequence.
[1] Lucchesi, C.; Pascual, S.; Jouanneaux, A.; Dujardin, G.; Fontaine, L. J. Polym. Sci., Part A: Polym.
Chem. in press.
[2] Heilmann, S.M.; Rasmussen, J.K.; Krepski, L.R.; Moren, D.M.; Smith II, H.K.; Pathre, S.V. J. Mol.
Catal. B: Enzym., 2004, 30, 33.
[3] Fournier, D.; Pascual, S.; Montembault, V.; Haddleton, D.M.; Fontaine, L. J. Comb. Chem., 2006, 8, 522.
[4] Guillier, F.; Orain, D.; Bradley, M. Chem. Rev., 2000, 100, 2091.
[5] Bosch, M.; Schlaf, M. J. Org. Chem., 2003, 68, 5225.
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OC3: A Diversity Oriented Synthesis of a Pseudo-Oxindole and Macrocycle-Based
Library.
A.M. Jones, S. Patterson, A.M.Z. Slawin, and N.J. Westwood
School of Chemistry and Centre for Biomolecular Sciences, University of St Andrews, St Andrews, Fife,
Scotland, UK. amj27@st-andrews.ac.uk
The ability to transform easily accessible small molecules into complex and diverse molecular skeletons is a
central challenge of diversity oriented synthesis (DOS). [1,2] As part of our ongoing investigations towards
an improved synthesis of the small molecule tool (S)-(-)-blebbistatin, a convenient high-throughput
microwave mediated synthesis of aryl and heteroaryl analogues of 8,14-dioxo-6,7-dihydro-8H,14H-5,13diazabenz[e]aceanthrylenes (pentacycle 1) has been developed. [3] These pentacycles (1) can be oxidatively
fragmented to a secondary library of “core-switched” N-acyl cyclic ureas (9-membered macrocycles 2) that
are potentially covalent protein modifiers. In turn these N-acyl cyclic ureas (2) are ideally suited to a variety
of further complexity and diversity generating “core-switching” reactions.

For example, treatment of (2) with a nucleophile induces a structural rearrangement giving a pseudo-oxindole
core structure (3). Our progress towards the aim of synthesising a three phase library consisting of collections
of pentacycles (1), N-acyl cyclic ureas (2) and pseudo-oxindoles (3), including the preparation of a solid
supported microwave assisted synthesis of the pentacycles will be presented. Analysis of the N-acyl cyclic
ureas (2) has revealed they are stable atropisomers separable by chiral HPLC, leading to the intriguing
possibility of a “chiral memory” effect in the subsequent rearrangements.
[1] Burke, M.D.; Berger, E.M.; Schreiber, S.L. Science, 2003, 302, 613-618.
[2] Burke, M.D.; Schreiber, S.L. Angew. Chem., Int. Ed., 2004, 43, 46-58.
[3] Patterson, S.; Lorenz, C.; Slawin, A.M.Z.; Westwood, N.J. QSAR Comb. Sci., 2004, 23, 883-890.
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OC4: Rapid Microwave-Assisted Small Molecule Library Generation in Silicon Carbide
Microtiter Plates.
J.M. Kremsner and C.O. Kappe
Christian Doppler Laboratory for Microwave Chemistry (CDLMC), and Institute of Chemistry, KarlFranzens-University of Graz, Austria.
The generation of compound libraries using microwave technology is generally performed in automated
sequential format using single-mode microwave cavities combined with appropriate robotics [1]. The use of
deep well microtiter plate systems in conjunction with microwave heating is troublesome due to (i) the
thermal instability of the plates under the comparatively high-temperature microwave conditions, and (ii) the
formation of significant temperature gradients between individual wells, leading to a non-uniform
temperature distribution across the microwave transparent plates. Another significant limitation is the fact
that currently available commercial microtiter plates for use in multimode microwave reactors do not allow
processing under sealed vessel conditions [2].
This report describes the use of a prototype 48 deep-well microtiter plate (Anton Paar GmbH, Austria) [3] for
the construction of a 30-member library of 2-aminopyrimidines [4] using sealed vessel parallel microwave
processing. The 6  8 deep-well microtiter plate is made out of highly temperature resistant silicon carbide
providing a homogeneous temperature distribution. Due to its unique sealing mechanism can be used at
temperatures up to 200 °C and 20 bar of pressure.
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For synthesizing a 5  6 combinatorial matrix of 2-aminopyrimidines, columns 1-5 of the plate were loaded
with the five sulfones, and rows A-F with six amines. The chosen reaction conditions for the nucleophilic
displacements were essentially the same as used in single mode optimization runs (1.2 equiv of the amine,
THF, 145 °C, 10 min). With one exception, all 30 reactions were successful and generated the expected 2aminopyrimidine products as confirmed by LC-MS analysis.
[1] Stadler, A.; Kappe, C.O. J. Comb. Chem., 2001, 3, 624.
[2] Matloobi, M.; Kappe, C.O. Chim. Oggi, 2007, 25, in press.
[3] Kremsner, J. M.; Stadler, A.; Kappe, C.O. J. Comb. Chem., 2007, 9, 285.
[4] Matloobi, M.; Kappe, C.O. J. Comb. Chem., 2007, 9, 275.
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OC5: Development of -turn mimetics using the Petasis multicomponent reaction on
solid-phase.
A. Trabocchi, E. Danieli, G. Menchi, and A. Guarna
Dipartimento di Chimica Organica “Ugo Schiff”, Università degli Studi di Firenze, Polo Scientifico e
Tecnologico, Via della Lastruccia 13, I-50019 Firenze, Italy.
The creation of new molecular templates with structural restrictions and carriers of molecular diversity is of
primary importance in the field of peptidomimetic design, since in the post-genomic era there has been a
growth of the number of identified bioactive peptides in many branches of biomedical research. Thus, rapid
access to new molecular templates is crucial for rational or combinatorial drug design of modified peptides in
order to improve bioactivity and pharmacokinetic properties.
During last years we have been developing new constrained systems as reverse turn inducers, and several
examples have been reported, so far. Herein we report a synthetic method on solid-phase in order to set up a
strategy for the generation of small libraries of peptidomimetic systems resembling the -turn motif, as this
moiety is recognised as a privileged structure due to its key role in many biological events. Specifically, 10membered ring hydrogen-bonded structures resembling the typical -turn motif were achieved by using
bicyclic -amino acids as reverse turn inducers and the solid-phase Petasis reaction in a stereoselective
fashion. Moreover, conformational analysis via NMR and molecular modeling is presented in order to
demonstrate the turn mimetic capability of the new molecular systems.

[1] Danieli, E.; Trabocchi, A.; Menchi, G.; Guarna, A. Eur. J. Org. Chem., 2007, 1659-1668.

OC6: The 2(1H)-pyrazinone scaffold as privileged structure: microwave-assisted
decoration.
E. Van der Eycken
Department of Chemistry, Laboratory for Organic & Microwave-Assisted Chemistry (LOMAC) University
of Leuven, Celestijnenlaan 200F, B-3001 Heverlee (Leuven), Belgium.
In the course of the last two decades, the 3,5-dichloro-2(1H)-pyrazinones have been explored as interesting
starting materials for a gateway to the elaboration of different types of biologically active compounds. This
valuable scaffold allows an easy introduction of a wide range of pharmacologically active groups with the
ability to address the diverse set of biological targets. Some of the recently developed 2(1H)-pyrazinonederived molecules show very promising activities as non-nucleoside HIV-1 reverse transcriptase inhibitors
(NNRTIs), μ-opioid receptor agonists and selective tissue factor VIIa inhibitors.
Our group has developed the microwave-assisted, transition metal-mediated decoration of the 2(1H)pyrazinone scaffold in solution phase and on solid-support [1]. Small libraries of interesting compounds have
been generated. We will comment on the application of microwave irradiation for the performance of a
diverse set of reactions in solution phase, i.a. via “Click Chemistry”, „Chan-Lam reaction” and „Liebeskind
reaction”, paving the way for the generation of small combinatorial libraries.
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[1] Kaval, N.; Appukkuttan, P.; Van der Eycken, E. The Chemistry of 2(1H)-pyrazinones in Solution and on
Solid Support in Microwave-Assisted Synthesis of Heterocycles, Topics in Heterocyclic Chemistry, 2006,
Volume Ed. E. Van der Eycken, O. Kappe, Springer-Verlag GmbH; and references cited.
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OC7: Solid phase synthesis of diverse pyrrole, pyrrolo[3,2,-d]pyrimidine and pyrrolo[3,2e][1,4]diazepin-2-one libraries utilizing 4-oxoproline carboxylate as a common pyrrole
precursor.
G. Fridkin, Y. Brouillette, P. Deaudelin, J.W. Blankenship, F.J.R. Rombouts, and W.D. Lubell
Université de Montréal, Montréal, Québec, Canada.
Pyrrole based heterocyclic derivatives are commonly found as motifs in biologically active natural products
and exhibit activity as enzyme inhibitors and receptor ligands.
Recognizing the medicinal importance of pyrrole based scaffolds we have focused our attention on the
development of effective solid-phase methodologies for the generation of diverse libraries of these
compounds for the purpose of drug discovery. Previously, our group reported a solution-phase methodology
for the synthesis of 4-amino-1H-pyrrole-2-carboxylates based on treatment of (2S)-N-PhF-4-oxoproline
benzyl ester with different primary and secondary amines (PhF = 9-(9-phenylfluorenyl) [1]. Considering
various strategies for adapting this solution-phase method for amino pyrrole construction to solid-phase, we
found that an amino resin reacts with (2S)-N-PhF-4-oxoproline benzyl ester to provide resin-bound 4aminopyrrole-2-carboxylate which can than be further acylated by either isocyanates or amino acids and
cyclized by either haloform or Pictet-Spengler cyclizations to provide pyrrolo[3,2-d]pyrimidine [2,3] and
pyrrolo[3,2-e][1,4]diazepin-2-one derivatives, respectively. Alternatively, employing the carboxylate of (2S,
4R)-4-hydroxy-N-PhF-proline as the point of attachment to a Wang bromide resin, resin bound 4-oxo-N(PhF)proline could be prepared by alcohol oxidation. Following treatment with secondary amines, the amino
pyrroles can than be further diversified at the 2-position through haloform reactions with primary amines to
furnish tri-substituted pyrroles upon release from the resin [4].
Our presentation will describe the synthetic transition from solution to solid-phase, and will focus on the
combinatorial solid-phase preparation of diverse pyrrole based- libraries.
[1] Marcotte, F.-A.; Lubell, W.D. Org. Lett., 2002, 4, 2601-2603.
[2] Rombouts, F.J.R.; Fridkin, G.; Lubell, W.D. J. Comb. Chem., 2005, 7, 589-598.
[3] Fridkin, G.; Lubell, W.D. J. Comb. Chem., 2005, 7, 977-986.
[4] Brouillete, Y.; Rombouts, F.J.R.; Lubell, W.D. J. Comb. Chem., 2006, 8, 117-126.

OC8: Diversity through macrocyclization – the role of functional groups.
M.H. Clausen
Department of Chemistry, Technical University of Denmark, Lyngby, Denmark.
Conformations can play a crucial role in determining the properties of molecules. For smaller, cyclic
structures this is especially true. The configuration of a single stereocenter can dramatically influence
reactivity and biological activity of natural products such as macrolide antibiotics. This is true even when that
particular portion of the molecule is not actively involved in binding and can generally be ascribed to
conformational changes in the molecule.
We have initiated a program aimed at studying these effects and exploiting them in combinatorial synthesis.
We wish to create diversity through variations in conformational preference of the cyclic molecules. The aim
is to identify functional groups that lead to a variation in conformation and consequently in properties.
The presentation will focus on synthesis of precursors, choice of appropriate cyclization methods and
conformational analysis of the products. Shown below is an example of how a change in ring size from 17 to
18 atoms influences the lowest energy conformations. This was accomplished through variation of the
reagent in the final step of the synthesis.

RMS superimposition of lowest energy conformations of a 17- and an 18-membered macrocyclic compound.
Structures were minimized using Macromodel.
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Topic: Innovative Technologies in Combinatorial Sciences
OC9: Combinatorial Screening in High Pressure Range.
A. Allwardt, C. Wendler, and N. Stoll
University Rostock, Institute of Automation, Rostock, Germany; 2Center for Life Science Automation,
Rostock, Germany.
Many medical, chemical and biological substances have to be investigated and new substances have to be
developed in order to provide new drugs and materials. Thus an increasing number of synthesis and
screening steps per time is necessary to investigate as many as possible combinations of substances in a wide
range of parameters.
Automated laboratories with liquid sampler, analytic device, parallel reactor and logistic robot are essential to
fulfil these requirements.
Within the presentation a multiparallel reactor will be introduced. The reactor works with 96 or 384 well
microplates and supplies up to 384 reactions in the same time.
For combinatorial investigations and experiments the reaction educts can be tempered in the range from 0 to
100°C, pressured up to 50 bar and stirred with a velocity up to 500 rpm. Furthermore inert conditions and
robot integration in the standard laboratory environments will be assisted.

Figure 1. Reactor in laboratory environment.

If the reactor is combined with the other laboratory devices this realized system offers a real full automated
high throughput reaction system for combinatorial experiments (Figure 1).

OC10: Microwave accelerated heterocyclic synthesis. Applications and methods in
parallel chemistry.
T. Szommer
AMRI Hungary Inc., 7 Zahony utca, H-1031 Budapest, Hungary. Email: tamas.szommer@albmolecular.hu
In the recent years, the application of microwave assisted organic synthesis (MAOS) opened new avenues for
the synthetic chemists. Exploiting the unique features of the microwave assisted heat transfer, special devices
have been developed for different applications. The increasing demand toward novel chemotypes and more
complex molecules requires the routine application of MAOS in the synthesis of discovery and focused
compound libraries.
In our talk we present specific examples of such multi-level integrated production lines where the MW
instrument is linked with robotic assisted platform, microfluidic tools and classical techniques. In the
presentation we will discuss new as well as improved chemistries compared to conventional methods that
resulted in interesting new structures in our medicinal chemistry programs. Combining the multimode and
monomode devices with robotic support we could improve significantly our individual reaction success rate.
Novel microwave assisted syntheses will also be reported, which significantly contributed to the realization
of new parallel capping reactions and allowed us to develop new, robust methods for library synthesis.
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OC11: Synthesis of biofunctional molecules using microfluidic systems.
K. Tanaka,1 S. Tanaka,1 S. Motomatsu,1,2 K. Koyama,2 Y. Mori,1 and K. Fukase1
1
Department of Chemistry, Osaka University, Osaka, Japan; 2Kishida Chemical Co., Ltd., Sanda, Japan.
Recently, much effort has been devoted to the efficient and stereoselective synthesis of sialooligosaccharides
in order to investigate their biological functions. We have developed an efficient α-sialylation by utilizing the
highly reactive sialyl donor shaving C5-cyclic imides or azide, by virtue of the “fixed dipole effect”[1]. The
scale-up in batch process, however, decreased the yield and selectivity, since the reaction control was
difficult due to the high reactivity of the sialyl donor. The scale-up problem has now been circumvented by
featuring the efficient mixing and fast heat transfer of the microfluidic system, providing the α-sialosides in
excellent yields and selectivity [2]. Based on the established microfluidic sialylation and other microfluidic
methods [3,4], our efforts on the solid-phase synthesis of N-glycan will also be presented.
A saturated isoprene natural product, pristane, has been widely used as an adjuvant for antibody production.
The availability from natural source is now very limited owing to the protection of several shark species. We
have established a multi-kilogram synthesis of pristane, by applying the acid-mediated microfluidic
dehydration of the allylic alcohol as the key step [5]. For the batch reaction, the diene product was partially
decomposed during the prolonged reaction period, while the microfluidic reaction rapidly and cleanly gave
the diene in excellent yield. The present protocol was generally useful for dehydration of β-hydroxyketone,
simple alkanol, and allylic alcohols, giving corresponding olefins quantitatively.

[1] Tanaka, K.; Goi, T.; Fukase, K. Synlett, 2005, 2958-2962.
[2] Tanaka, S.; Goi, T.; Tanaka, K.; Fukase, K. J. Carbohydr. Chem. in press.
[3] Fukase, K.; Takashina, M.; Hori, Y.; Tanaka, D.; Tanaka, K.; Kusumoto, S. Synlett, 2005, 2342-2346.
[4] Tanaka, K.; Fukase, K. Synlett, 2007, 164-166.
[5] Tanaka, K.; Motomatsu, S.; Koyama, K.; Tanaka, S.; Fukase, K. Org. Lett., 2007, 9, 299-302.
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OC12: Library Synthesis of 5-Aroyldihydropyrimidinones Using Automated Sequential
and Parallel Microwave Synthesis Formats.
D. Dallinger, L. Pisani, H. Prokopcová, and C.O. Kappe
Christian Doppler Laboratory for Microwave Chemistry (CDLMC) and Institute of Chemistry, KarlFranzens-University Graz, Austria.
Modern drug discovery steadily relies on high-speed organic synthesis and combinatorial chemistry
techniques for the rapid generation of compound libraries. In this context, the application of microwave
heating in an automated sequential or parallel format in combination with multicomponent reactions allows
for rapid and efficient library synthesis.
Transition metal-catalyzed carbon-carbon bond forming reactions are one of the most important methods in
organic synthesis. In the fast growing field of Pd-catalyzed cross-coupling reactions, Liebeskind and coworkers recently developed a novel carbon-carbon bond forming protocol, involving the Pd(0)-catalyzed,
Cu(I) carboxylate mediated coupling of thiol esters or thioeters under base-free conditions [1].
In continuation of our interest in the generation of diversely substituted privileged 3,4-dihydropyrimidine-2one compound libraries [2], we applied the Liebeskind-Srogl cross-coupling protocol for the efficient
synthesis of 5-aroyl-dihydropyrimidinones (see Scheme). Using automated sequential microwave synthesis
involving robotic vial handling in single mode cavities [3] a library of 30 different 5-aroyldihydropyrimidinones was prepared. Nearly identical yields were obtained when a subset of 16 ketones was
prepared in a single microwave irradiation experiment using a 48 vessel rotor system contained in a
multimode microwave reactor [4].
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[1] (a) Liebeskind, L.S.; Srogl, J. J. Am. Chem. Soc., 2000, 122, 11260; (b) Liebeskind, L.S.; Srogl, J. Org.
Lett. 2002, 4, 979.
[2] (a) Dallinger, D.; Gorobets, N. Yu.; Kappe, C.O. Mol. Diversity, 2003, 7, 229; (b) Desai, B.; Dallinger,
D.; Kappe, C.O. Tetrahedron, 2006, 62, 4651; (c) Lengar, A.; Kappe, C.O. Org. Lett., 2004, 6, 771.
[3] (a) Prokopcová, H.; Pisani, L.; Kappe, C.O. Synlett, 2007, 43; (b) Prokopcová, H.; Kappe, C.O. Adv.
Synth. Catal., 2007, 349, 448 and J. Org. Chem., 2007, 72, in press.
[4] Pisani, L.; Prokopcová, H.; Kappe, C.O. J. Comb. Chem., 2007, 9, published ASAP.
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OC13: Optical encoding of beads provides a solution to most problems in handling and
screening of Split/Mix libraries: Selective identification of compounds with ultra-high
affinities.
M. Meldal1 and S.F. Christensen2
1
Carlsberg Laboratory, SPOCC Centre, Gamle Carlsberg Vej 10, DK 2500 Valby, Denmark; 2Novo Nordisk
A/S, Måløv, Denmark.
Combinatorial chemistry carried out with implementation of a split mix strategy followed by screening and
identification of active compounds is in principle one of the most powerful platforms for discovery
compounds with a desired property. However, the technique has met a number of serious problems to which
we now provide a complete solution in the shape of optical bead encoding and rapid automated compound
identification. Fluorescent micro-beads are randomly distributed in macro-beads thereby creating an
orientation independent 3D-signature in each bead with a very large encoding potential. The instantaneous
advantage of complete decoupling structure analysis from the compound identification is the feasibility of
using biologically relevant on-bead compound concentrations in bio-molecular screenings, the ability to
produce and screen libraries of highly complex molecules, which does not allow spectroscopic analysis form
single beads and the reduced need for investment in expensive analytical instrumentation.
Beads are recorded at 3 beads / s as 3 orthogonal images, these are converted into 3D coordinates of microparticles and the vector signature is computed in each reaction split and for the active hit structures. A
computer algorithm provides the structure identification by comparing the signature with those of the
reaction splits at a rate of ~ 10 structures / s.

The method was used for identification of biotin mimics with binding constants approaching that of biotin,
one of the strongest receptor-ligand interactions known. This was achieved by reducing the concentration of
the ligands in the beads far below that of the normal functional group loadings. The structures identified were
studied by Biacore to determine their high affinities and study their mechanism of interaction.
[1] Christensen Soren, F.; Truelsen Jens, H.; Meldal, M.; Michael, R.; Johanssen, I Spatially encoded
polymer matrix. Patent: (PCT/DK2003/000635, WO/04/028682 ), Published 2006.
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OC14: An Inexpensive Platform for Screening of Liquid Systems using In Situ
Structure/Function Probing: High-Throughput Physical Organic Chemistry, Dynamic
Combinatorial Chemistry and Formulation of Complex Multiphase Products.
D. Meehan,2 E.A. Willneff,1 G.A. Hembury,1 N. Tsapatsaris,1 A.M. Beesley,1 M. Thomason,2 M. Bromfield,2
N.J. Goddard,1 and S.L.M. Schroeder1,2
1
School of Chemical Engineering and Analytical Science, The University of Manchester, UK; 2School of
Chemistry, The University of Manchester, UK.
Combining commercially available standard technologies we have developed a flexible, inexpensive and
modular platform with DoE for liquid phase chemistry and product formulation with reactant volumes on a
L–mL scale. The fully computer-controlled (Labview®) fluidic system comprises three modules; these
include (i) a scaleable dosing system, allowing the handling of 4+ formulation components, (ii) a heated
reactor module, with a choice between channel continuous flow systems or stirred/vortexed microreactor
vessels for parallelized batch processing, and (iii) an in situ probing module based on a previously published
design [1] that can be readily adapted to a wide range of in situ probes. It comprises low-cost disposable chip
technology developed in our laboratories, permitting the assembly of libraries of 20 members per chip. Onchip in situ probing includes standard laboratory techniques such as light transmission, UV/Vis spectroscopy
and polarimetry [1], as well as IR imaging and advanced molecular-level probes such as synchrotron-based
X-ray absorption spectroscopy (XAS, including X-ray absorption near-edge structure, XANES, and extended
X-ray absorption fine structure, EXAFS) and X-ray fluorescence (XRF). Automated liquid handling from
stock solutions via reaction/formulation vessels to the in situ data readout stage facilitates high
reproducibility through control of all environmental conditions. Handling of air- or moisture-sensitive
reactants, for example solutions of organometallic compounds, is possible. The base configuration of the
system allows 5 simultaneous reaction or formulation processes, with sequences of dosing,
reaction/formulation, in situ characterisation, data readout and cleaning cycles on time scales as low as a few
min. Use of low-cost disposable chips permits their removal, and thus storage of libraries of 20 members or
further in situ studies of slow reactions, of long-term formulation stability, and/or subsequent analysis with
additional probes. All reaction and formulation parameters and information acquired through the in situ
probes are stored on a database server that is linked to the Labview® process control and permits on-line
mining of data for automated intelligent screening, optimisation and target searches. The capabilities of the
instrumentation will be demonstrated in the context of microemulsion formulation, nucleation of molecular
materials from homogeneous solution, and enantioselective organic addition reactions.
[1] Gibbs, P.R.; Uehara, C.S.; Nguyen, P.T.; Willson, R.C.; Biotechnol. Prog. 19, 2003, 1329-1334.

38

OC15: Improved Synthesys of Peptides with Microwave Enhanced Solid Phase Peptide
Synthesis.
G. Marini, J.M. Collins, and M.J. Collins
CEM Corp, Matthews, NC 28106 US.
While microwave synthesis has become widespread for enhancing chemical reactions in organic synthesis,
only recently has it been adopted in peptide synthesis. There have been several publications that have used
both domestic and single-mode microwave devices that reported enhancements in coupling reactions. In
2003, the complete SPPS process including both deprotection and coupling steps was performed in a singlemode microwave for generation of peptides. These results showed complete deprotection in 2 minutes and
coupling in 3 minutes. This allowed for a 10mer peptide to be completely synthesized in 4.5 hours. While the
application energy for SPPS allows faster synthesis time it also can generate higher product purity as well. As
the need for peptides is quickly growing, it is critically important to allow for faster delivery to the market.
As example, Galanin is a unique neuroendocrine peptide that is found in the brain and gut. It is involved in
various physiological processes including, cognition, memory, neurotransmitter secretion, and feeding
behavior. This peptide was synthesized on a Liberty system with a 3-minute deprotection and 4-minute
coupling reaction both with and without microwave energy.43 The maximum temperature reached during
both the deprotection and coupling reactions was 75°C in the microwave experiment. With microwave
energy the product was obtained in 84.8% purity, where as without microwave the product was less than 10%
pure as shown in Figure 1.

Figure 1. SPPS of [Gly-Trp-Thr-Leu-Asn-Ser-Ala-Gly-Tyr-Leu-Leu-Gly-Pro-Gln-Gln-Phe-Phe-Gly-Leu-Met-NH2];
1=Product; Synthesis Conditions: 20% Piperidine in DMF = deprotection, HBTU/HOBt/DIEA 0.9/1/2, x10 excess =
Coupling; Reagent K= Cleavage.

OC16: A case study: UPLC LCMS compared to HPLC LCMS as a tool for the High
Throughput Open Access screening of combinatorial libraries with UV purity assessment
and MS confirmation.
D. Petit,1 J.M. Plankeele,1 and M. Lusardi2
1
Waters European Headquarters, St. Quentin France; 2Waters Italy, Vimodrone, Milano, Italy.
Many new compound libraries are synthesized on a daily base with high throughput combinatorial
techniques. For these kinds of assays it is important that the expected composition of each compound could
be confirmed. LC/MS has become the standard technique for confirming the purity of a compound which has
demonstrated activity in a biological screen. If unchecked, inaccurate structures, impurities and degradants
can lead to incorrect physicochemical property results or instable storage conditions.
Because these libraries may contain thousands, if not millions, of compounds, a case study was made on how
new open access UPLC/MS systems could help in making the high throughput library QC more effective
compared to traditional HPLC/MS system.
Special hardware was designed to meet these challenges delivering high confident data in a universal
detection mode for all components this in combination with a new software package which facilitated the
administration of this open access system. It created new project directories for the open access users and
moved the resulting project data (such as raw data files) across the network as it was created. Data
processing could then be done on a separate dedicated computer. The software also monitored the instrument
PC, providing on-the-fly information about its status and the status of its sample queue from a centralized
location.
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OC17: Expanding the borders of combinatorial chemistry by combining novel microfluidics based technologies with leading enabling synthetic methods.
L. Urge, K. Niesz, C. Csajagi, B. Borcsek, Z. Szekelyhidi, T. Fonagy, Z. Bajko, R. Jones, and F. Darvas
ThalesNano Inc., Zahony u. 7, Budapest, H-1031, Hungary.
Organic chemistry and especially combinatorial and high throughput chemistry in the general laboratories are
performed in a narrow parameter space, because the “Synthesis Feasibility Space” – the vectorially arranged
set of theoretically synthesizable organic compounds- together with the reactions are limited when applying
conventional synthetic methods. Eg. reactions that has safety limitations, or require high pressure,
temperature were not suitable for combinatorial synthesis earlier. By applying enabling microfludics based
techniques, and utlizing members of the CubeTM reactor family such as H-CubeTM, X-CubeTM and O-CubeTM,
we have made difficult chemistries approriate for automated synthesis. We have quickly scanned the
paramter space in order to find the best conditions for each reactions. As a result higher success rate was
achieved in the automated combinatorial chemistry than with traditional batch mode combinatorial synthesis.
We have also obtained kinetic curves in order to optimize chemo-selective and enantio-selective reactions
and found that several reactions can be performed with better selectivity, yield, conversion, and much faster
than with traditional batch mode synthesis. Eg. the following reactions provided better results than traditional
batch mode synthesis.

The presentation will provide a general overview of the applications of these difficult chemistries for
automated library synthesis by utilizing the enabling micro-flow chemistry in combination with other
methods. Focus will be on enantio- and chemo-selective synthesis, catalytic hydrogenation, other triphasic
reactions, such as carbonylation, reactions under supercritical conditions and the notoriously dangerous
ozonolysis.
In conlusion we have expanded the synthesis feasibility space both for individual as well as multiple
automated synthesis and synthesized compound libraries in high yield and purity, higher success rate and
better chemo and enantio selectivity, that could not be synthesized with earlier methods.
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Topic: Combinatorial Sciences for Materials and Catalysis
OC18: Combinatorial Discovery of New Catalysts and Materials.
W.F. Maier, M. Krämer, N. Olong, and K. Stöwe
Technische Chemie, Chemistry Department, Saarland University, Saarbruecken, Germany.
High Throughput Technologies are applied routinely in our laboratory for the accelerated discovery of new
materials and catalysts [1]. New developments reported include the discovery of CO-selective methanation
catalysts with potential for applications in fuel cell technology. Most surprising to us was the extend of
selectivity reached by combinatorial variation of catalyst composition. Catalyst evolution and performance
are reported relative to an industrial reference. A high throughout technology has been developed for the
search of new soot oxidation catalysts. Reported are the technology and the discovery of highly active noble
metal free oxidation catalysts, which reduce the temperature for soot oxidation by 250 K.
All hits have been validated by conventional experiments [2].
[1] Saalfrank, J.W.; Maier, W.F. Compt. Rend Chim., 2004, 7, 483-494.
[2] Olong, N.E.; Stöwe, K.; Maier, W.F. Appl. Cat. B in press.

OC19: Design of Plasmepsin Inhibitors Based on Combinatorial Peptide Substrate
Analysis.
B.M. Dunn, P. Liu, M. Marzahn, A. Robbins, and R. McKenna
University of Florida College of Medicine, Gainesville, Florida, USA.
Sets of combinatorial peptides were designed to probe the substrate specificity of several plasmepsins in six
different subsites of the active site cleft. Libraries were constructed to probe, first, the side of the active site
cleft contributed by the N-terminal half, and, second, the side of the active site cleft contributed by the Cterminal half, of the enzyme. Cleavage products were analyzed by LC/MS methods to determine the
substitutions that gave most favorable rates of enzymatic digestion. Amino acid substitutions were ranked by
the efficiency of cleavage and this information was used to design unique peptides that were predicted to be
optimal inhibitors for several enzymes. The peptide bond between the P1 and P1(prime) amino acids was
replaced with a methyleneamino group to yield non-hydrolyzable analogs. Ki values were determined for
inhibition of the plasmepsins. One of the designed inhibitors, PfPM1CCI, designed to inhibit Plasmepsin 1
from Plasmodium falciparum, was co-crystallized with PfPM2 (Plasmepsin 2) from the same organism. The
structure of the complex was solved at 2.8 Angstrom resolution. The structure reveals valuable information
about the success of the design and provides the framework for future studies. This work was supported by
NIH grant AI39211 to BMD.
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OC20: High throughput synthesis and screening of coatings for underwater marine
applications.
D.C. Webster,1 A. Ekin,1 R. Pieper,1 S. Stafslien,2 B. Chisholm,2 F. Casse,3 J.A. Callow,3 and M.E. Callow3
1
Department of Coatings and Polymeric Materials; 2Center for Nanoscale Science and Engineering, North
Dakota State University, Fargo, North Dakota, USA; 3School of Biosciences, University of Birmingham,
UK.
To identify candidates for field immersion studies, key coating formulation and composition variables are
evaluated using high throughput synthesis and screening methods. A global need exists for new non-toxic
antifouling coatings for underwater marine applications. Fouling-release coatings appear to be a promising
concept; these coatings do not necessarily inhibit fouling, but allow only a week adhesive bond to form
between the organism and the coating.
Self-stratified siloxane-urethane coatings are a potential competitive technology to silicone rubber coatings.
The coating system is composed of an organofunctional polydimethyl siloxane (PDMS), organic polyol, and
a polyisocyanate. Solvents, a catalyst and other additives also make up the coating system. This large
number of formulation variables and compositional variables are expected to play a role in the bulk and
surface properties of these coatings. The systematic exploration of these variables would be tedious and timeconsuming using conventional laboratory methods and critical compositions might be overlooked. Thus, high
throughput methods have been used to synthesize polymer libraries, prepare coatings formulations and screen
the coatings for key properties.
Screening methods include surface energy using contact angle measurements, pseudobarnacle adhesion, and
viscoelastic properties determined using a parallel dynamic mechanical thermal analysis system. A suite of
biological screening methods have been developed in order to characterize the coatings for their interaction
with representative marine organisms. Laboratory screens using marine bacteria, algae, diatoms, and
barnacles have been developed.
To explore the effect of composition on performance, libraries of PDMS polymers with systematic variation
in molecular weight and end group composition were prepared and incorporated into a polyurethane coating
formulation. Screening experiments indicated that aminopropyl terminated PDMS yielded the best release
performance. Libraries of acrylic polyols were also synthesized to explore the effects of glass transition
temperature (Tg) and crosslink density on the properties of the siloxane-polyurethane coatings. It was found
that coatings using the higher levels of crosslinking functional groups, but the lower T g non-functional
monomers resulted in the best release behavior. Downselected sets of these coatings are currently under field
testing at several test sites around the world.

OC21: Supramolecular ligands for combinatorial catalysis.
A.J. Sandee, A.M. van der Burg, J.M. Meeuwissen and J.N.H. Reek
Van‟t Hoff Institute for Molecular Sciences, University of Amsterdam, Amsterdam, The Netherlands.
In fine-chemical processes the use of homogeneous catalysts is still limited due to the time-to-market
constraints. The use of combinatorial methodologies and high throughput experimentation (HTE) potentially
enables a reduction in market response-time in finding catalysts that satisfy all requirements. As yet,
however, there is only limited technology available to prepare large catalyst databases with sufficient size
and diversity. For these purposes, we have recently introduced a new class of bidentate ligands
(SUPRAphos) that form via self-assembly of two monodentate ligands by simply mixing of the proper
monodentate ligands functionalised with complementary binding motifs [1]. Indeed this appeared to be a
very powerful tool for high throughput catalysis experimentation because of the modular nature of it [2].
Only a sub-set of ligand modules (for instance 40) needs to be available to enable a large number of new
catalysts formed by all the potential combinations of the modules (400). We realized the commercial value of
this principle and investigated an integral approach towards a fully automated HTE technology for catalyst
preparation and screening. In collaboration with Engelhard (a BASF company) we have developed a novel
technology that enables the spontaneous assembly of catalysts from catalyst-modules by means of hydrogen
bonds (www.cat-it.nl) [3]. A fully automated three step procedure will be presented including catalyst
preparation, assembly and screening by using a Chemspeed Accelerator robot.
[1] Sandee, A.J.; Reek, J.N.H. Dalton Trans., 2006, 3385.
[2] Jiang, X.-B.; Lefort, L.; Goudriaan, P.E.; De Vries, A.H.M.; Van Leeuwen, P.W.N.M.; De Vries, J.G.;
Reek, J.N.H. Angew. Chem. Int. Ed., 2006, 45, 1223.
[3] (a) Sandee, A.J.; Van den Burg, A.M.; Reek, J.N.H. Chem. Commun., 2007, 864; (b) Sandee, A.J.; Van
den Burg, A.M.; Reek, J.N.H. Patent appl. 06075167.4, pending.
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OC22. Designing, synthesis and application of library of supramolecular structures formed
by N-lipidated peptides immobilized on solid support.
J. Fraczyk, B. Kolesinska, and Z.J. Kaminski
Institute of Organic Chemistry, Technical University of Lodz, 90-924 Lodz; Poland.
We prepared supramolecular structures formed from N-lipidated peptides attached to the CH2OH groups of
cellulose support via aminophenylamino-1,3,5-triazine. Due to regular pattern of microcrystalline regions
dominated in the cellulose matrix N-lipidated peptides created highly ordered composition of ”holes” and
“pockets” in dynamic equilibrium, which very efficiently recognized the structure (shape, size and polarity)
of small guests molecules, thus resembling artificial receptors. The supramolecular structures formed from
N-lipidated peptide chains are highly flexible, therefore it is expected, that the host adjust its shape to fit the
guest molecule most efficiently.
The array of the receptors have been synthesized and used in the studies. Thus, even in the case, when the
single receptor in a differential array does not necessarily have selectivity for a particular analyte [1], the
combined fingerprint response can be extracted as a diagnostic pattern visually, or using any chemometric
tools.
The selectivity of binding was studied by using triphenylmethyl dyes. The interactions of colorless guest with
the array were visualized by the subsequent processes of competitive adsorption-desorption of appropriate
reporter dye. We found that the selectivity of binding depends on the structure of peptide and lipidic fragment
of the receptor and vary with the analyte structure.
The previous studies confirmed that alternation of the binding pattern could detect even tiny structural
changes of guest molecules and therefore offer a new tool for SAR studies. An assay of physiological fluids
and tissue homogenates has been found useful for diagnosis of thyroid tumors [2].
The mechanism of molecular recognition by artificial receptors formed from N-lipidated peptides was
studied. The complex nature of the host-guest interactions will be discussed.
Acknowledgements: The study was supported by the Polish State Committee for Scientific Research under
the Project 2 P05F 03130.
[1] Wright, A.T.; Anslyn, E.V. Chem. Soc. Rev., 2006, 35(1), 14-28.
[2] Balcerzak, W.; Bednarz, W.; Domoslawski, P.; Olewinski, R.; Kolesinska, J.; Kaminski, Z.J.;
Dziarkowska, K.; Wieczorek, P. Polish J. Endocrin., 2006, 57(4), 308-313.

OC23: Evaluation of CelluSpot™ peptide arrays in serodiagnosis of B19 parvovirus
infections.
J. Hepojoki,1,2 O. Brandt,3 N. Zander,5 R. Frank,4,5 K. Hedman,2 and H. Lankinen1,2
1
Peptide and Protein Laboratory, 2Department of Virology, Haartman Institute, University of Helsinki,
Finland; 3INTAVIS Bioanalytical Instruments AG, Heidelberg, Germany; 4Department of Chemical Biology,
Helmholtz Centre for Infection Research; 5AIMS Scientific Products GmbH, Braunschweig, Germany.
The aim of this project is to develop a biochip method for epitope specific serodiagnostics. Biochips for
infectious disease require study of immune recognition Positional peptide presentations as arrays are hoped to
facilitate understanding of disease associations. Therefore multiple presentations of peptides representing
virus-based materials are used in our research. To begin with we saw that epitope mappings performed with
CelluSpot™ microarrays [1] corresponded to the previously identified parvovirus B19 IgG-epitope mapping
patterns [2] generated by Spot method [3]. CelluSpot™ miniarray screen was applicable in early diagnosis of
parvovirus B19 infections and multiple peptide presentation improved sensitivity of parvovirus B19
diagnosis. Epitope reactivities were correlated with clinical findings.
[1] Dikmans, A.; Beutling, U.; Schmeisser, E.; Thiele, S.; Frank, R. QSAR Comb. Sci., 2006, 25, 1069-80.
[2] Kaikkonen, L.; Lankinen, H.; Harjunpää, I.; Hokynar, K.; Soderlund, M.; Oker-Blom, C.; Hedman, L.;
Hedman, K. J. Clin. Microbiol., 1999, 37, 3952-3956.
[3] Frank, R. J. Immunol. Meth., 2002, 267, 13-26.
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OC24: Influence of aminoacidic sequence and catalyst on ring closure by RCM: synthesis
of new dicarba-analogues.
D. D‟Addona,1 A. Di Cianni,1 F. Gori,1,3 F. Bucelli,1 M. Chelli,1,2 A.M. Papini,1 and M. Ginanneschi1
1
Laboratory of Peptide & Protein, Chemistry & Biology, c/o Dipartimento di Chimica Organica “Ugo
Schiff”, Polo Scientifico, Università di Firenze, I-50019 Sesto Fiorentino (FI), Italy; 2CNR-ICCOM,
Università di Firenze, I-50019 Sesto Fiorentino (FI), Italy; 3Dipartimento Chimica Farmaceutica, Polo
Scientifico, Università di Firenze, I-50019 Sesto Fiorentino (FI), Italy.
The aim of our project is to search a more stable tether bridging the active motif of Somatostatine and
Octreotide [1]. We synthesized a small library of „dicarba-analogues‟ replacing the disulfide bridge, prone to
be cleaved by oxidizing and reducing agents, with a more stable carbon-carbon bond [2].
We investigated the influence of the amminoacid sequence and catalyst on RCM, used to perform the ring
closure. The synthesis of cyclic dicarba-analogues was performed firstly by RCM on the parent linear
octapeptide using 1st generation Grubbs catalyst (Figure 1).

By this first method we obtained a quite good yield for cyclization of 1a but the RCM was totally ineffective
on 1b and 1c. In order to achieve the corresponding cyclic peptides from 1b and 1c we performed RCM on
the linear heptapeptide, in the same condition of the previous method. We stopped SPPS to allylglycine, in
order to overcome steric problems, due to the presence of a bulky residue ( D-Phe) at the end of the sequence
[3]. By this second approach we increased the cyclization rate of 2a and we obtained a quite good yield of the
cyclic peptide from 2c. Nevertheless, the attempt to perform RCM on 2b failed. To obtain a satisfactory yield
from the cyclization of 2b, we investigated the efficiency of 1st and 2nd generation Grubbs catalyst on RCM.
The 2nd generation Grubbs catalyst helved the reaction time and increased the yield of about 10% respect to
the cyclization with 1st generation one for all the linear heptapetides reported in figure.
[1] Nutt, R.F.; Veber D.F.; Sapertein, R. J. Am. Chem. Soc., 1980, 102, 6539-6545.
[2] Carotenuto, A.; D‟Addona, D.; Rivalta, E.; Chelli, M.; Papini, A.M.; Rovero, P.; Ginanneschi, M. Lett.
Org. Chem., 2005, 2, 274-279.
[3] Stymiest, J.L.; Mitchell, B.F.; Wong, S.; Vederas, J.C. Org. Lett., 2003, 5, 47-49.
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OC25: Zeolite encapsulated Cu (II) complexes of Pyridoxal based ligands as catalyst for
the oxidation of styrene, cyclohexene and methyl phenyl sulfide.
M.R. Maurya and S. Baljit
Department of chemistry, Indian Institute of Technology Roorkee, Roorkee-247667, India.
e-mail: rkmanfcy@iitr.ernet.in, singhchem@gmail.com
Interaction of Cu(II) exchanged zeolite-Y with the Schiff base derived from Pyridoxal hydrochloride with 1,2
diamminoethane (H2Pydx-en) & 1,3 diamminopropane (H2pydx-1,3-pn) in refluxing methanol leads to the
formation of corresponding complexes, abbreviated here in as [Cu(pydx-en)]-Y (1) and [Cu(pydx-1,3-pn)]-Y
(2) in the super cages of the zeolite-Y. Spectroscopic studies (IR, electronic and EPR), elemental analysis
(CHNS), thermal analysis, AAS, magnetic susceptibility, scanning electron micrographs (SEM), NMR
(ligands), and X-ray diffraction patterns have been used to characterise these complexes. Structural Studies
for neat complexs suggest that zeolite-Y can accommodate these complexes in the nano-cavity without any
strain. These encapsulated complexes catalyse the oxidation by H 2O2 (also by TBHP), of Styrene,
cyclohexene and thioanisole efficiently. Under the optimised conditions, the oxidation of styrene catalysed
by 1 and 2 gave 23.61 % and 27.98 % conversion, respectively, where styrene oxide, benzaldehyde, benzoic
acid, and phenylacetaldehyde being the major products. Oxidation of cyclohexene catalysed by these
complexes gave cyclohexeneoxide, 2-cyclohexene-1-ol, cyclohexane-1,2-diol and 2-cyclohexene-1-one as
major products. A maximum of 90.07% conversion of cyclohexene with 1 and 79.32% with 2 was obtained
under optimized conditions. Similarly, a maximum of 68.42% conversion of methyl phenyl sulfide with 1
and 80.99 % with 2 was observed where the selectivity of major product methyl phenyl sulfoxide was found
to be ca. 60 %. All these results suggest the high catalytic potential of the copper(II) complexes studied here.
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Topic: Combinatorial Sciences for Biology, Medicine and Drugs
OC26: Efficient Assembly and Selection of Macrocycle Libraries by DNA-Programmed
Chemistry.
J. Lee, X. Li, F. Favaloro, A. Fraley, S. Guan, E. Driggers, S. Hale, and N. Terrett
Ensemble Discovery Corporation, Cambridge, MA, USA.
Macrocyclic natural products and their derivatives often display remarkable biological activities, and many of
these compounds have therapeutic applications (e.g., Rapamycin for preventing organ rejection, FK-506 as
an immunosuppressant, and Vancomycin as an antibiotic). However, the preparation of a large collection of
natural product-like macrocycles has, to date, been synthetically challenging. Thus macrocycles only account
for a very small proportion of compound collections used in screening efforts. We here report the assembly
of a large and structurally diverse macrocycle library using our patented DNA-programmed chemistry. Each
macrocycle library member is linked to a unique DNA-tag which has directed its synthesis and also enables a
powerful affinity-based selection process against drug discovery targets.

OC27: A novel approach to high complexity peptide arrays.
V. Stadler, T. Felgenhauer, F.R. Bischoff, and F. Breitling
Department of Chip-Based Peptide Libraries, German Cancer Research Center, Heidelberg, Germany.
Arrays promise to advance biology through the parallel screening for many different binding partners.
Meanwhile lithographic methods allow for the combinatorial synthesis of >50.000 oligonucleotides per cm 2,
but peptide arrays significantly lag behind. This is mainly due to the layer-by-layer repeated consecutive
coupling of 20 different amino acid monomers associated with photolithography, which adds up to an
excessive number of coupling cycles. Here we present a new concept to overcome this obstacle by in situ
combinatorial peptide synthesis with solid particles that have the amino acids embedded within. After
triboelectric charging, these particles are addressed consecutively to defined surface areas either with a socalled peptide laser printer on conventional glass slides or with a custom-made microchip due to attractive
electric field patterns. With all the different amino-acid-particles finally deposited onto individual addresses,
all the particles are melted at once to initiate coupling. This procedure reduces the number of coupling cycles
to a single step per layer, with the resolution restrained mainly by the printer resolution or the size of the chip
structures and the particles employed. Repeated amino acid particle addressing and melting finally resulted in
peptide arrays with densities of up to 400 cm-2 with the peptide laser printer and 10.000 cm-2 with the
microchip, thus significantly exceeding the state of the art.

Our concept should allow for the translation of whole proteomes into arrays of overlapping peptides that
could be probed for pathogen-specific antibodies in a patient‟s serum. Furthermore, more sophisticated chips
could physically link each individual peptide spot to a photodiode to facilitate the readout of binding events.
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OC28: Dynamic Ligation Screening: A Method for the Site-Directed Discovery of
Inhibitory Fragments.
J. Rademann1,2 and M. Schmidt1,2
1
Leibniz Institute for Molecular Pharmacology, Berlin, Germany; 2Institute for Chemistry and Biochemistry,
Free University Berlin, Germany.
Fragment-based drug design has emerged as a powerful tool in drug discovery in the last decade. But the
major drawback is the difficult, time-consuming, and expensive identification of low-affinity ligands, either
by chromatography (LC/MS), by X-ray crystallography or by NMR [1]. Here, we introduce Dynamic
Ligation Screening (DLS) as a novel methodology for the rapid and site-directed identification of lowaffinity binders [2]. The concept was established for the development of a non-peptidic SARS coronavirus
main protease (SARS-CoV Mpro) inhibitor. This enzyme has been identified as a drug target for SARS being
essential for replication of the virus inside the infected host cell.
Dynamic Ligation Screening can be conducted in the high-throughput format consuming only minor amounts
of enzyme: A protease assay was performed in the presence of a dynamic equilibrium between nucleophilic
fragments and the peptide aldehyde as the active-site directing inhibitory probe [3]. Decreased initial rates of
product formation in the fluorophore-based enzyme assay indicated the inhibitory activity of the reversibly
ligated imine.
One selected hit was modified chemically in order to confirm binding to the active site. By synthetic
introduction of electrophiles in the primary hit, an improved site-directing probe was obtained. Thus by DLS
we were able to transform a moderately active peptidic inhibitor into an entirely non-peptidic inhibitor with a
low µM KI. The method can be extended successfully to other protein targets as well.
[1] Hajduk, P.J.; Greer, J. Nat. Rev. Drug Discov., 2007, 3, 211- 219
[2] Schmidt, M.F.; Isidro-Llobet, A.; Lisurek, M.; Hilgenfeld R. and Rademann, J. submitted for publication.
[3] Al-Gharabli, S.I.; Ali Shah, S.T.; Weik, S.; Schmidt, M.F.; Mesters, J.R.; Kuhn, D.; Klebe, G.;
Hilgenfeld, R.; Rademann, J. ChemBioChem, 2006, 7, 1048-1055.

OC29: High-Throughput Screening of Polymer Supports - K562 Suspension Cell Binding
and Gene Expression Profiling.
S. Pernagallo and M. Bradley
School of Chemistry, University of Edinburgh, Edinburgh, UK.
With the growing interest in clinical interventions that involve medical devices, the role for new biomaterials
in modern medicine is currently expanding at a phenomenal rate. The quantitative analysis of cell adhesion is
essential in understanding physiological phenomena and designing biomaterials such as those involved in
implant surfaces and tissue-engineering scaffolds. It is impossible to predict, from the chemical structure of a
polymer, how such materials will perform when in contact with cells, blood and body fluids. In this study
novel high throughput (HT) polymer based-microarrays have been used for screening of polymer libraries
with the purpose gaining a rapid understanding of the interactions between cells and biomaterials.

Figure 1. Live human K562 erythroleukemic cells on a single polymer array. (A) Brightfield; (B) Nuclei stained with
Hoechst 33342.

Here it is demonstrated that human K562 erythroleukemic cells, normally grown in suspension, may be
adhered to several different polymers (Figure 1). Conventional phenotypic and contemporary transcriptomic
(DNA microarray-based) analysis techniques were combined to examine the interaction of cells with the
aforementioned biocompatible polymers. Our intention with the current studies is to elucidate putative links
between phenotypic responses to cell-biomaterial interaction and global gene expression profile alteration.
HT analysis not only greatly refines our knowledge of cell-biomaterial interactions, but also can yield novel
biomarkers for potential use in biocompatibility assessments.
See for example: Tourniaire, G.; Collins, J.; Campbell, S.; Mizomoto, H.; Ogawa, S.; Thaburet, J.F.; Bradley,
M. Chem. Commun., 2006, 20, 2118-2120.
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OC30: Screening a FliTrxTM combinatorial peptide library reveals potential inhibitors of
Alzheimer‟s amyloid formation.
A. Schwarzman,1,2 S. Sarantseva,1 O. Runova,2 and M. Vitek3
1
Petersburg Institute of Nuclear Physics, Russian Academy of Sciences, Gatchina, St.Petersburg, Russia;
2
Institute of Experimental Medicine, Russian Academy of Medical Sciences, St.Petersburg, Russia; 3Division
of Neurology Duke University Medical Center, Durham, North Carolina, USA.
Alzheimer‟s disease (AD) is a neurodegenerative disorder characterized by depositions of extracellular
amyloid plaques that are composed of insoluble fibers of a 39-43 amino acid peptide named the amyloid
beta-protein (A). Several lines of evidences suggest that the process of amyloid formation plays a central
role in the AD pathology [1]. Therefore, an obvious pharmacological approach for treatment of AD is a
generation of compounds that will inhibit amyloid growth and/or inhibit accumulation of toxic precursors
and intermediates in amyloid cascade. We suggested that selection of peptides binding to A reveal potential
inhibitors of amyloid formation. In an effort to identify peptides binding to A, we undertook the screening
of the FliTrxTM peptide library, which displays 12-amino acid long peptides on the surface of E.coli inserted
into the major bacterial flagellar protein, FliC. Four groups of peptides that yielded consensus-binding motifs
have been identified. Group 1 clones exposed a consensus sequence best described as “++Hy+(Hy/+)”, where
+ is a positively charged amino acid (most frequently arginine) and Hy is a hydrophobic amino acid.
Consensus sequence of group 2 clones represents the motif “++XX+”, where + is a positively charged amino
acid and X is a hydrophobic or polar amino acid. Group 3 clones revealed the consensus sequence
“D/ELVHy” (Hy is a hydrophobic amino acid, preferentially leucine). Group 4 clones displayed the
consensus sequence„„+LVLF‟‟, where + is arginine or lysine). Only two related clones from group 2, which
expressed the sequences NGRHVLRPKVQA and VRHVLPKVQAPV were found to bind to A fibrils.
Synthetic peptides corresponding to the consensus sequence were analyzed for their ability to bind A and to
inhibit A aggregation and fibril formation. The highest inhibition of A1–42 aggregation was observed for
RKIRR, RHVLRPK and RHVLPKVQA. Morphology of amyloid fibrils formed in the presence of inhibitors
was characterized by presence of small fibrillar clusters, numerous short fibrils, protifibrils and annular
oligomers. In the presence of peptides that did not block A aggregation morphology of fibrils was
indistinguishable from that in control samples. Peptide-inhibitors fused with penetratin, derived from a
Drosophila Antennapedia homeodomain protein (pAntp), which may cross blood-brain barrier did not loose
their inhibitory ability and prevented toxic effect of amyloid in cell cultures. However, only RHVLPKVQA
fused with pAntp partially inhibited formation of Aβ oligomers.
[1] Hardy, J.; Selkoe, D. Science, 2002, 297, 353-356.

OC31: Using peptide arrays to reveal mechanisms of apoptosis.
C. Katz,1 S. Rotem1, H. Benyamini1, S. Rüdiger,2 and A. Friedler1
1
Department of Organic Chemistry, The Hebrew University of Jerusalem, Givat Ram, Jerusalem 91904,
Israel; 2Cellular Protein Chemistry, Bijvoet Center for Biomolecular Research, Utrecht University, Utrecht,
The Netherlands.
ASPP2 is a pro-apoptotic protein that stimulates the p53-mediated apoptotic response. The C-terminus of
ASPP2 contains Ankyrin repeats and SH3 domains, which mediate its interactions with proteins such as p53
and Bcl-2, and a proline-rich domain, whose structure and function are unclear. We have used a combination
of membrane-bound peptide arrays and biophysical methods to study the protein-protein interactions of
ASPP2 at the molecular level in order to reveal their possible role in apoptosis. Using peptide arrays, we have
mapped the binding interfaces of ASPP2 with its partner proteins such as Bcl-2, Bcl-XL, NF-kB and other
proteins that are involved in apoptosis. We have further characterized these interactions quantitatively using
biophysical methods. Based on our results, we propose that binding of ASPP2 to different members of the
Bcl family results in different ways of regulation of apoptosis [1]. Using another peptide array, we discovered
a novel domain-domain interaction between the Ank-SH3 and the proline-rich domains of ASPP2. We show
using biophysical methods that the proline-rich domain of ASPP2 is natively unfolded. We demonstrate that
the proline-rich domain does not mediate intermolecular interactions, but rather makes an intramolecular
domain-domain interaction with the Ank-SH3 domains of ASPP2. We propose a model in which this
intramolecular interaction between the unstructured proline-rich domain and the structured Ank-SH3
domains in ASPP2 has an important role in regulating the intermolecular interactions of ASPP2 with its
partner proteins [2]. We conclude that the use of combinatorial methods such as peptide arrays, combined
with biophysical techniques, can significantly contribute to better understanding of biological pathways.
[1] Katz et al., in preparation.
[2] Rotem et al., submitted for publication.
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OC32: Discovery of orally available and BBB permeable peptidic drug lead using
backbone cyclic peptide libraries with conformational diversity.
C. Gilon,1 Y. Linde,1 S. Hess,2 O. Ovadia,2 E. Safrai,3 T. Lapidot,4 I. Winkler,4 A. Faier,4 D. Yarden,4 C.
Haskell-Luevano,5 D.E. Shalev,3 and A. Hoffman2
Departments of 1Organic Chemistry and 2Pharmaceutics and the 3Wolfson Center of Applied Structural
Biology, The Hebrew University of Jerusalem 91904, 4Bioline Innovations, Jerusalem, Israel, and the
5
Department of Medicinal Chemistry, University of Florida, Gainesville, Florida, USA.
Many endogenous peptides and active regions in proteins are involved in numerous indications and hence are
candidates for therapeutic application in various diseases. However, these peptides are metabolically
unstable, do not have receptor selectivity and are lacking oral bioavailability. Despite extensive effort by the
big pharma companies, none of them became orally active drugs. Backbone cyclization and Cycloscan are
technologies aimed to overcome these drawbacks. These technologies are based on the selection of a
backbone cyclic peptide from a focused library with conformational diversity based on the sequence of a
given parent peptide. The screening of the library includes: in-vitro receptor binding and activation,
selectivity, intestinal permeability, intestinal metabolic stability and in-vivo testing.
We have applied the Backbone cyclization and the Cycloscan technologies to generate an orally available
drug lead for the treatment of obesity. BL3020-1 (also called BBC-1 or MC4-1) is a backbone cyclic peptide
selected from a library based on the linear minimal sequence (Phe6-D-Phe-Arg-Trp-Gly10) of αMSH that
activates the MC4 receptor in the hypothalamus. The library has conformational diversity namely all the
members of the library had the same sequence but they differ in ring size and ring chemistry.
BL-3020-1 is a selective MC4R agonist. It is metabolically stable to intestinal enzymes. It is highly
intestinally permeable by the passive transcellular mechanism (similar to testosterone which is the gold
standard for passive transcellular permeation). Bioanalysis reveals that BL-3020-1 is also BBB permeable
after oral administration to rats. Preliminary PK studies indicated that the volume of distribution is 1.4
liter/Kg. Given orally to mice (0.5 mg/Kg daily oral administration, 3 weeks) it inhibited weight gain (40%).

OC33: High-Throuput Platforms for DNA transfection assays – Towards Routine and
Robust Transfection Chips.
J.J. Diaz-Mochon and M. Bradley
School of Chemistry, University of Edinburgh, Edinburgh, UK.
A novel HT microarray platform has been developed to allow en masse global cDNA or RNAi transfection.
Microarrays of microwells (300m in diameter with (4,000 wells on a single glass slide) were used to pattern
cells following the dispensing of lipoplexes into the microwells using a HT ink-jet printer system. Cells were
reverse transfected with high efficiency in a patterned way, with automated microscopy used to record both
fluorescence and bright field images.
Another virtue of the microwells is that then can be formatted to allow single cell capture, followed by monoclonal expansion. This platform thus provides a tool for rapid mutagenesis analysis, stem cell control and in
effect offers a viable chip based FACS with high efficiency capture and analysis.

Figure 1. Microwell showing HeLa cells transfected by EGFP-C1 plasmid (bright field image, composite FITC-bright
field and composite DAPI-bright field).

[1] Mant, A.; Tourniaire, G.; Diaz-Mochon, J. J.; Elliott, T. J.; Williams, A.P.; Bradley, M. Biomaterials,
2006, 27, 5299.
[2] Diaz-Mochon, J.J.; Tourniaire, G.; Bradley, M. Chem. Soc. Rev., 2007, 36, 449.
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OC34: Scale-up of Solid Phase Syntheses in Chemical Development.
C. Dinter, J. Gries, S. Prühs, T. Blume, A. Schütz, M. Harre, and H. Neh
Global Chemical Development, Process Research B, Bayer Schering Pharma AG, Berlin, Germany.
Rapid delivery of first amounts of drug substances (10-100g) for toxicological and pharmaceutical studies is
a key task in early phases of Chemical Development. Solid phase synthesis allows a fast processing of multi
step procedures by avoiding time consuming workup and purification steps. Therefore, we and others [1]
considered solid phase synthesis as a potent technology also for the preparation of multi gram amounts,
especially if initial effort was placed on designing a small scale solid phase synthesis in research. Hence we
examined the feasibility as well as scope and limitations of a fast scale-up of milligram scale solid phase
procedures from medicinal chemistry.
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For our studies we chose two different synthetic entities: an eight step solid phase synthesis of the
tetrahydocarbazole 1 [2], and a four step solid phase synthesis of the 6-phenylquinolin-2(1H)-one 2 [3].
These two molecules enabled us to survey the solid phase scale-up of a broad range of chemical
transformation including an indole formation, peptide couplings, a Suzuki cross coupling and a carbamate
formation. Optimization of the initial procedures led to the application of more efficient and cheaper reagents
and higher loaded solid supports. In consideration of the economical aspects of a scale-up we placed special
emphasis on the exchange of expensive reagents, the employment of higher loaded solid supports, the
reduction of large excesses of reagents, which were generally applied in the research syntheses. With this
optimized procedures we then performed a substantial 2000-fold scale-up of the synthesis of 1 and a 4000fold scale-up of the synthesis of 2. Finally we achieved the fast synthesis of 35g of 1 (34% yield) [4] and 49g
(76% yield) of 2 by SPOS within a few days preparation time.
[1] (a) Raillard, S.P.; Ji, G.; Mann, A.D.; Baer, T.A. Org. Process Res. Dev., 1999, 3, 177; (b) Meisenbach,
M.; Allmendinger, T.; Mak, C.-P. Org. Process Res. Dev., 2003, 7, 553.
[2] Koppitz, M.; Reinhardt, G.; van Lingen, A. Tetrahedron Lett., 2005, 46, 911.
[3] Ruda, M.; Kann, N.; Gordon, S.; Bergman, J.; Nelson, W.; Agback, P.; Hagberg, L.; Koehler, K.F. J.
Comb. Chem., 2005, 7, 567.
[4] Prühs, S.; Dinter, C.; Blume, T.; Schütz, A.; Harre, M.; Neh, H. Org. Process Res. Dev., 2006, 10, 441.

OC35: Thiazolidinone Libraries and Their In Vitro Activities toward Drug Resistant
Cancer Cells.
B. Yan,1,2 H. Zhou,1,2 A. Liu,1 R. Li,1 B. Fang,3 and S. Wu3
1
St. Jude Children‟s Research Hospital, Memphis, TN, U.S.A.; 2Shandong University, Jinan, China; 3M.D.
Anderson Cancer Center, Houston, TX, U.S.A. E-mail: bing.yan@stjude.org
In order to develop anticancer therapeutics that can overcome drug resistance and are specific, we designed,
synthesized, and purified a focused library of 200 compounds based on literature data using solution phase
parallel synthesis. The library was screened in a cyto-toxicity assay against lung cancer cell line H460, drug
resistant lung cancer cell line H460TaxR, and normal fibroblast cell line NHFB. Several hits were selected
for their specific toxicity toward two cancer cell lines relative to normal cells. Hits were further optimized
and the SAR explored by synthesizing a lead optimization library containing 200 compounds. Several
promising lead compounds were discovered with IC50‟s less than 1 μM. The molecular modeling studies on
the non-pGp-substrate nature of these compounds and the effects of these compounds on mice xenograft
tumor models are in progress.

50

Poster Presentations
Topic: Evolution of Molecules through Combinatorial Sciences
PP1: Pleurotus Eryngii: on the Way of a Synthetic Moiety of a Versatile Enzyme.
N. Alexandris,1 M.C. Alcaro,2,3 R. Bianchini,1 and A.M. Papini1,2
1
Department of Organic Chemistry “Ugo Schiff”, University of Florence, Sesto Fiorentino (FI), Italy;
2
Laboratory of Peptide & Protein Chemistry & Biology; 3Toscana Biomarkers S.r.l., Siena, Italy.
The versatile peroxidase (VP) derived from Pleurotus Eryngii fungus, has shown a great efficiency in
degrading azo and anthraquinonic dyes. These synthetic molecules play a major role either as pollutants or as
hampers for waste treatment in textile industries. Aim of this study is to develop innovative peptides based
on this versatile peroxidase that are able to imitate its biological function.
A study on the theoretical model of VP [PDB: 1A20] revealed the proper amino acids, necessary for the
formation of active sites present in the original enzyme. In particular, the residues instrumental for the
coordination of the heme, the Mn binding site, and the Long Range Electron Transfer pathway [1], were pinpointed. Starting from these outputs a virtual library of peptides forcing the modelling to particular
conformations was generated. A first set of selected peptides was used to perform a second optimization of
the structure introducing different constraints. The second modelling step was performed considering the
residues accountable for the topology of the active sites, which were incorporated in a sequence for the
proper mimesis of VP. This approach lead to the selection of a set of cyclic and linear peptide sequences.
To verify the physico-chemical properties and the biologycal activity of the two libraries of cyclic and linear
peptides, the two best structures were selected and synthesised. The syntheses were carried out by solidphase following the Fmoc/tBu strategy. The test of coordination properties of the synthetic peptides and
further computational studies based on the new model are in progress.
[1] Ruiz-Duenas, F.J. et al. Biochemical Society Transactions, 2001, 29, 116-122.
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PP2: Multi Metal Determination by Partial Least Squares Regression in Micellar Media.
B. Aamna,1,* M.I. Bhanger,1 and M.Y. Khuhawar2
1
Centre of Excellence in Analytical Chemistry, University of Sindh, Jamshoro (76080), Pakistan; 2M.A. Kazi
Institute of Chemistry, University of Sindh, Jamshoro (76080), Pakistan.
*Corresponding Author, e-mail: aamna_balouch@yahoo.com
A simple spectrophotometric method for the simultaneous determination of iron, vanadium and cobalt is
presented using picolinaldehyde-4-phenyl-3-thiosemicarbazone as complexing reagent in anionic micellar
medium by partial least squares regression. The three metal ions show overlapping spectra in the region of
390 -510 nm with maximum absorbance at 415 nm at pH 3.0 (Figure 1) and enhanced absorbance in presence
of anionic surfactant. SIMPLS algorithm was used as a mathematical tool for the simultaneous determination.
Formation constant for the metal ions were calculated with log K f value 4.6504, 3.2898 and 4.8515 and linear
calibration range was 0.1-1.0, 0.01-0.80 and 0.05-1.0 µg mL-1 for iron, vanadium and cobalt respectively. The
composition of FeIII, Vv and CoII - PAPT complexes were studied by Job‟s method of continuous variation
and mole ratio . Plots of mole fraction vs absorbance showed that vanadium, cobalt and iron form 1: 2
complexes with PAPT possible structure is shown below.
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Interference of common anions and cations showed no effect in the present determination. The proposed
method was validated by calculating RMSECV, RMSEC and RMSEP and applied to determine the three
metal ions in spiked water samples.
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Figure 1. Absorption spectrum of PAPT-Metal [Fe (III), V (V), Co (II)] Complex in micellar system.

PP3: Synthesis and structural characterization of new Copper (II) complexes containing
N,N‟-bis(4-dodecyloxy-benzylidene-N-propyl)-piperazine as ligand.
C.M. Bucovicean, L. Cseh, and O. Costisor
Institute of Chemistry Timisoara of Romanian Academy, Bv. Mihai Viteazu, No.24, RO-300223 Timisoara,
Romania; e-mail: bucovicean@yahoo.com
Polidentate ligands of the Schiff bases type have attracted the interest of researchers in many different areas
because of the various coordination modes they can display. Several transition metal complexes, in which the
ligands of Schiff base contain the piperazine bridge have been described.
The synthesis of Schiff bases N,N‟-bis(4-dodecyloxy-benzylidene-N-propyl)-piperazine in a multistep
process is reported. The intermediates as well as the products were characterized by elemental analysis,
melting point and IR, 1HNMR and 13CNMR spectroscopy. The complex formation of these Schiff bases with
copper (II) perchlorate, acetate is reported. The nature of the complex is established by elemental analyses,
and IR spectroscopy. The mesomorphic ordering of the ligand and complexes have been checked.
Keywords: Schiff base, copper(II) complex, perchlorate, acetate complex, spectral properties
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PP4: Microwave assisted parallel synthesis of 2-amino-5-benzylidene-thiazolin-4-ones.
J. Cesar and M. Anderluh
Department of Medicinal Chemistry, Faculty of Pharmacy, University of Ljubljana, Ljubljana, Slovenia.
5-Arylalkylidene-thiazolin-4-ones are important class of heterocyclic derivatives that are present in numerous
biologically active compounds. In recent years, several reports showed that this type of compounds and
structurally related benzylidene rhodanines can act as inhibitors of various enzymes involved in bacterial cell
wall synthesis: N-acetylmuramate/L-alanine ligase (MurC) [1], glycosyltransferase (MurG) [2], and DDtranspeptidases (penicillin-binding proteins) [3].
We are interested in inhibition of new bacterial targets, in particular those involved in the peptidoglycan
biosynthesis [4]. This could lead to the development of new antibacterial agents to overcome the growing
problem of bacterial resistance against currently used antibiotics.
Therefore, we optimized a straightforward route towards 2-amino-5-benzylidene-thiazolin-4-ones by
combining 2-thioxo-4-thiazolidinone (rhodanine) with various aromatic aldehydes and amines. Both,
solution- and solid-phase synthetic protocols were developed. Microwave heating allowed rapid and efficient
preparation of library compounds.
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[1] Sim, M.M. et al. Bioorg. Med. Chem. Lett., 2002, 12, 697-699.
[2] Hu, Y. et al. Chem. Biol., 2004, 11, 703-711.
[3] Zervosen, A. et al. Antimicrob. Agents Chemother., 2004, 48, 961-969.
[4] This work was supported by the European Union FP6 Integrated Project EUR-INTAFAR (Project No.
LSHM-CT-2004-512138) under the thematic priority of Life Sciences, Genomics and Biotechnology for
Health: http://www.cip.ulg.ac.be/EUR-INTAFAR.

PP5: A potential metallomesogen: Copper(II) complexes of
decyloxysalicyliden-N-n-propyl)-piperazine. Synthesis and characterization.

N,N‟-bis(4-

D.C. Cretu, L. Cseh, V. Careja, Z. Simon, and O. Costisor
Institute of Chemistry Timisoara of Romanian Academy, Bv. Mihai Viteazu, No.24, RO-300223 Timisoara,
Romania. e-mail: cretucami@yahoo.com
Schiff bases complexes are known for their mesogenic properties. Here we report the synthesys of the
symetrical ligand N,N‟-bis(4-decyloxysalicyliden-N-n-propyl)-piperazine (ZOPP). ZOPP has been obtained
by the Schiff condensation of 1,4-bis(3-aminopropyl)-piperazine with 4-decyloxysalicylaldehide respecting
the 1:2 molar ratio. Information regarding the nature of ZOPP has been obtained from IR, and 1H-NMR data.
The ability of the Schiff base to act as ligand is demonstrated by the molecular mechanics and quantum
chemical calculations. ZOPP can act as ligand through the two N 2O groups of donor atoms situated on each
side of the piperazine bridge in a chair conformation, thus forming a binuclear or an extendend polynuclear
complex. Mononuclear complex has been obtained when piperazine bridge adopt a bath conformation. Both
di- and polynuclear complexes of copper(II) containing ZOPP as ligand have been obtained and characterized
by spectral properties.
Key words: copper (II) complexes, Schiff base ligand, synthesis of Schiff base copper (II) complexes.
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PP6: Optimized Parallel Preparation of Bioisosteres of Acidic Derivatives.
G. Desforges,1,2 A. Bombrun,1 M. Schwarz,1 and A. Quattropani1
1
Medicinal Chemistry, Merck Serono Geneva Research Center, Geneva, Switzerland; 2Department of
Chemistry, University of Geneva, Geneva, Switzerland.
A surprising number of pharmacologically active compounds are organic acids, which are capable of partial
ionization in the physiological pH range. The role of an ionized motif, due to its electronical charge, is
important, as the derivatives including that motif possess physical and chemical properties, which differ from
those of its uncharged form. As a consequence, ionization state plays an important role as a factor in drug
absorption (lipophilicity) and distribution (bioavailability). For these reasons, replacement of the acid
functionality in pharmacologically active compounds by acidic bioisosteres is a good alternative. In our
continuing efforts to design drug-like primary libraries, we have designed and synthesized an original
collection of diverse compounds bearing acidic heterocycles as carboxylic acid bioisosteres. We will report
the optimization of a practical sequence of preparation and purification, to deliver a collection of substituted
amino phenyl 1H-tetrazole and [1,3,4]oxadiazol-5-one derivatives of general structure I.
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PP7: Effect of Protein Structure on Glycosylation of Thy-1.
M. Devasahayam
University of Delhi Medal - (1991) Felix Scholar - University of Oxford, H-131, DDA Flats, Ashok Vihar,
Phase-1, Delhi – 110052, India.
Thy-1 an IgSF molecule was used for analyzing the effect of protein primary structure on the co and post
translational modification of N-glycosylation. It was shown that when Thy-1 was expressed as a GPI
anchored molecule in CHO-K1 cells, heterogeneity in glycosylation was not observed unlike that in Thy-1
expressed as a soluble molecule. Further it was shown that variable N-glycosylation sequon occupancy was
due to the Asn 74 residue. Since variable sequon occupancy leading to N-glycosylation heterogeneity could
be avoided by mutating the residue to a serine residue.
In the production of recombinant glycoproteins by the CHO-K1 expression system, characterization of the Nlinked oligosaccharides could be done efficiently and accurately by a combination of HPLC and protein
characterization techniques.
[1] Devasahayam, M.; Catalino, P.D.; Rudd, P.; Dwek, R.A.; Barclay, A.N. Glycobiology, 1999, 9, 13811387.
[2] Rudd, P.M.; Wormald, M.R.; Harvey, D.J.; Devasahayam, M.; McAlister, M.S.B.; Brown, M.H.; Davis,
S.J.; Barclay, A.N.; Dwek, R.A.. Glycobiology, 1999, 9, 443-458.
[3] Devasahayam, M. Current Science, 2006, 90, 549-557.
[4] Devasahayam, M. Indian Journal Of Medical Research, 2007, in press.
[5] Devasahayam, M. Current Science, 2007, in press.
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PP8: Donor-bound Glycosylation: Semisynthesis of Vancomycin.
T. Doi, A. Kinbara, and T. Takahashi
Department of Applied Chemistry, Tokyo Institute of Technology, Tokyo, Japan.
Donor-boud glycosylation is attractive for diversification in the synthesis of oligosaccharide attached hybridmolecules. In the solid-phase glycosydation, we need a potential glycosyl donor on polymer-support.
However, if the glycosyl donor is too reactive, it will be easily hydrolyzed during the preparation. It is a
significant problem in solid-phase glycosylation. We wish to report the preparation of polymer-supported Nphenyltrifluoroacetimidate, which is a potential glycosyl donor in solid-phase glycosydation.
A protected sugar was immobilized to a solid-support (LanternTM) with a phenylsulfonate linker by Pdcatalyzed Migita-Stille coupling. Deprotection at the anomeric position followed by reaction with Nphenyltrifluoroacetimidoyl chloride afforded N-phenyltrifluoroacetimidate [1] without decomposition of the
phenylsulfonate linker. Glycosydation with various glycosyl acceptors, such as 2,6-dimethoxyphenol, 6hydroxy group in glucose, tyrosine, serine, octanol, and 3-hydroxy group in cholesterol, was performed.
Glycosydation with a protected vancomycin aglycon also proceeded when an alkyl spacer instead of a
triglycine spacer was used. Selective deprotection at the 2-position of glucose, second glycosylation with
vancosamine, and nucleophilic cleavage from the polymer-support afforded vancomycin derivatives [2].
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[1] Yu, B.; Tao, H. Tetrahedron Lett., 2001, 42, 2405-2407.
[2] Doi, T.; Kinbara, A.; Inoue, H.; Takahashi, T. Chem. Asian J., 2007, 2, 188-198.

PP9: Amino acid toner development for combinatorial synthesis of high complexity
peptide arrays via laser-printer technology.
T. Felgenhauer, V. Stadler, R. Bischoff, S. Fernandez, M. Beyer, I. Block, K. Leibe, and F. Breitling
Department of Chip-Based Peptide Libraries, German Cancer Research Center, Heidelberg, Germany.
We are developing a new technique for the combinatorial synthesis of high complexity peptide arrays
utilizing the principles of the xerographic printing process. Therefore, 20 different “amino acid toners”
comprising the activated proteinogenic amino acids were manufactured. The properties of these amino acid
toner particles were modelled on a common laser printer toner; the different batches exhibit typical diameters
of around 10 µm and well-defined physical attributes crucial for the electrostatic addressing.
A modified laser printer with 20 printing units and the feasibility to process rigid materials such as glass
slides up to 20x20 cm2 is employed for printing the different amino acid toner particles. After generation of
the high resolution particle patterns, the embedded amino acids are released just by melting the particle’s
matrix to initiate the combinatorial reaction.
Consecutive printing and coupling steps finally lead to combinatorial peptide libraries with defined amino
acid sequences at each spot. The peptide length is given by the number of the repetitive steps. The spot
density is only limited by the printer and toner performance. In a first approach, a density of 400 spots/cm 2
was achieved exceeding the state of the art by a factor of 20. The coupling yield of the particle-based
synthesis is in good accordance with standard Merrifield conditions from solution.
Amino acid particle printing and peptide synthesis are conducted on glass slides modified with
poly(ethylene-glycol) methacrylate graft polymer films. These films are stable with respect to Merrifield
conditions and allow for adjusting the NH 2-loading up to 20 nmol/cm2. These films show appropriate
swelling properties for solid phase peptide synthesis and prevent from unspecific protein adsorption in terms
of upcoming immunoassays.
Thus, combining laser printing, combinatorial peptide synthesis, and innovative surface chemistry enables
the generation of high complexity peptide arrays for biomedical research in a fast and cost-efficient way.
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PP10: Synthesis of small libraries of building blocks useful in peptidomimetic design.
P. Grieco,1 P. Campiglia,2 I. Gomez-Monterrey,1 A. Bertamino,1 C. Aquino,1 M. Sala,1 and E. Novellino1
1
Dipartimento di Scienze Farmaceutiche, University of Salerno, Fisciano, Italy; 2Dipartimento di Chimica
Farmaceutica e Tossicologica, University of Napoli, Napoli, Italy.
In the process of identifying useful scaffolds for medicinal chemistry, one possible approach is to use the
diversity pool of natural products as a guideline to generate new templates. Recently, we have described the
synthesis of small library of dipeptide mimetics based on the thiazolidine moiety [1]. Here we will show that
using a similar approach in which an enantiopure aldehyde, Fmoc-L-(Aa-X)-H is condensed with a L-DOPA,
His, Trp or Cys to give useful building blocks to be used in design of new peptidomimetics or small
molecules biologically active (Figure 1).
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Figure 1.

The efficient synthetic approach can be used to synthesize several other building blocks for combinatorial
synthesis as well as for further exploration of their chemistry and pharmaceutical properties. Biological
testing of the obtained compounds and the potential diversification of our scaffold is currently under way.
[1] Campiglia, P.; Gomez-Monterrey, I.; Carotenuto, A.; Lama, T. ; Diurno, M.V.; Bertamino, A.; Mazzoni,
O.; Sala, M.; Novellino, E.; Grieco P. Letters in Organic Chemistry, 2006, 3, 539-545.
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PP11: A Combinatorial Synthesis of RGD Cyclic Peptide Library Utilizing a PalladiumCatalyzed Carbonylative Cyclization on Polymer Support.
S. Kamioka, S. Shimazu, T. Doi, and T. Takahashi
Department of Applied Chemistry, Tokyo Institute of Technology, 2-12-1 Ookayama, Meguro, Tokyo 1528552, Japan.
The solid-phase synthesis of peptide and peptide mimetic libraries has been well developed. We are interested
in the synthesis of a variety of cyclic peptide analogues that can be useful for a 3D template for drug discovery
and molecular recognition. The RGD (Arg-Gly-Asp) sequence binds with low affinity to the platelet
glycoprotein b/a (GPb/a or αbβ3). Mimetics of RGD are of interest as antithrombotics because of their
ability to inhibit the aggregation of platelets. We designed cyclic peptides 1, which contain aromatic ring,
RGD sequence and spacer. These cyclic peptides 1 should be conformationally restricted and their
conformations can be controlled by the positions of the substituents on an aromatic ring and length of the
spacer. Herein, we wish to report the synthesis of RGD cyclic peptide combinatorial library using palladiumcatalyzed carbonylative cycliczation on a polymer-supported [1].
On the basis of the Scheme 1, we constructed the RGD cyclic peptide combinatorial library utilizing
radiofrequency encoded combinatorial chemistry by split-and-pool method. The o-, m-, p-iodobenzylamines
were respectively attached to the aldehyde resin by reductive amination using BH 3•Pyridine in DMF. Peptide
elongation of 3 with various Fmoc-protected amino acids 4, 5, 6 and 7 using PyBrop and DIEA were achieved
to afford a variety of polymer-supported precursor 2. Palladium-catalyzed carbonylative macrocyclization of
polymer-supported 2 proceeded in THF under 10 atm of the carbon monoxide. Deprotection of the Boc and tBu ester and acid-cleavage from the polymer-support afforded 48-member cyclic peptides.
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Combinatorial Synthesis of RGD Cyclic Peptides Using Pd-Catalyzed Carbonylation

[1] (a) Takahashi, T.; Inoue, H.; Tomida, S.; Doi, T.; Bray, A. Tetrahedron Lett., 1999, 40, 7843-7846; (b)
Takahashi, T.; Kusaka, S.; Doi, T.; Sunazuka, T.; Omura, S. Angew. Chem. Int. Ed., 2003, 42, 5230-5234; (c)
Doi, T.; Kamioka, S.; Shimazu, S.; Takahashi, T. Peptide Science, 2003, 45.
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PP12: Synthesis and characterization of a new class of flourescent compounds using a
novel oxidation method.
L. Keinicke and M. Meldal
Carlsberg Laboratory, SPOCC Center, Gamle Carlsbergvej 10, DK-2500 Valby, Denmark.
This project is concerned with a new class of compounds which have special fluorescent properties: they
exhibit large stoke shifts as well as resistance to photo bleaching. They were discovered during the study of
Pictet-Spengler reactions between a 2-amino-benzaldehyde building block and a range of heterocycles, which
gave rise to products that could be further oxidised by air (Figure 1).

Figure 1.

Autooxidation of the Pictet-Spengler product can take place in TFA, but requires in some cases 7 days. A
new oxidation procedure has therefore been developed giving fast and easy access to the oxidised products.
A broad range of oxidants has been screened in order to find a new oxidation method. DDQ gave in one case
rise to the desired product. Different benzoquinones was therefore screened along with other reaction
conditions. It was found that DDQ could perform the oxidation within two hours when 5% TFA in
dichloromethane was used as the solvent.
One fluorescent system has been chosen for further investigation. The fluorescent properties of this
compound have been investigated in solution phase as well as attached to PEGA beads. In the on-bead
investigation it was shown that the fluorescence is pH-sensitive and can be shut down by changing the pH of
the solution.
It is our aim to incorporate the fluorophor in a cyclic peptide and thereby create a binding site for small
molecules. The cyclic peptide can function as a receptor with the fluorophore as a sensor, which can monitor
the binding of a suitable ligand directly on solid support.

PP13: New arrangement in azaindole.
J.A. Kereselidze and Z.V. Pachulia
Tbilisi State University, Department of Chemistry, Sukhumi branch of Tbilisi State University, Tbilisi 0128,
Tbilisi State University, Georgia.
It is accepted, that the proton transfer in azaindoles between atoms of nitrogen is characteristic only for 7azaindole (1-2) and the similar rearrangement in 6-, 5- and 4-azaindoles from the geometrically and
energetically point of view can not be carried out. With the purpose of study of an opportunity of realization
of the proton transfer 14 by means of quantum-chemical semiempirical AM1 method we constructed
model two in parallel settling down 4-azaindoles (3). In this model the protons of pyrrole nitrogen are located
above and under by atoms of pyridine nitrogen on distance 2.0 Å(3). As a result of protons transfer from
pyrole on pyridine nitrogen atoms is formed 4-azaindole (4). In a regime of reaction coordinate (RNH) the
energetical diagram of the proton transfer 14 in 4-azaindole was constructed, from which it is visible, that
enthalpy of activation H# = 302.4 kJ/mol. The high energetical barrier, apparently, is connected to spatial
intensity in this model. The offered model can be used for purposeful and thin synthesis 4Н-azaindoles and
also for research of specific interactions between purine nucleotides.
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PP14: Synthesis of N-Protected -Ynoic and -Azido -Amino Acids as Building
Blocks for the Development of [1,2,3]Triazole Containing Peptide Libraries.
A. Le Chevalier,1,2 P. Rovero,1,3 M. Chorev,4,5 and A.M. Papini1,2
1
Laboratorio di Chimica e Biologia di Peptidi e Proteine, Sesto Fiorentino (FI), Italy; 2Dipartimento di
Chimica Organica “Ugo Schiff”, Università di Firenze, Sesto Fiorentino (FI), Italy; 3Dipartimento di Scienze
Farmaceutiche, Università di Firenze, Sesto Fiorentino (FI), Italy; 4Laboratory for Translational Research,
Harvard Medical School, Cambridge, MA, USA; 5Department of Medicine, Brigham and Women‟s Hospital,
Boston, MA 02115, USA.
In situ protein-templated assembly of peptidic building blocks containing -azido/alkynyl substituted amino acid residues into bioactive [1,2,3]triazolyl containing peptide hybrids via click reaction will provide
proof of concept for a new paradigm to disrupt protein-protein interaction. Huisgen‟s 1,3-dipolar
cycloaddition of alkynes to alkyl azide [1,2], the bioorthogonal functions, and the Cu I-catalyzed modification
of this cycloaddition generate the disubstituted [1,2,3]triazole moiety as a amide bond surrogate.
To this end, availability of a library of -azido- and -ynoic -amino acids of different side chain lengths as
building blocks will be a powerful tool to build [1,2,3]triazole containing hybrids.
We synthesized some -azido--Fmoc-amino acids via CuII-catalyzed diazo-transfer strategy [3]. The Fmoc-amino -azido-homoalanine was obtained following a multi-step strategy starting from homoserine.
The -ynoic -amino acids were obtained from glycine complexed to a chirality inducer and the
corresponding alkynyl bromide. As chirality inducer we used a Ni(II) complex of the Schiff base derived
from glycine and N-[(benzylpropyl)amino]benzophenone [4]. The alkylation of glycine with the alkynyl
bromide was achieved with retention of configuration and lead to ω-ynoic--amino acids [5]. Moreover, we
followed for some the ω-ynoic--amino acids a strategy in which the Schiff base enantiomers of 2hydroxypinan-3-one with Gly-OtBu were alkylated with -alkynyl halides [6]. All the above functionalized -amino acids will be useful building-blocks for the Fmoc/tBu strategy of solid phase peptide
synthesis.
[1] R. Huisgen, in 1,3-Dipolar Cycloaddition Chemistry (Ed: A. Padwa), Wiley, New York, (1984) pp. 1176.
[2] Rostovtsev, V.V. et al. Angew. Chem. Int. Ed., 2002, 41(14), 2596-2599.
[3] Link, A.J. et al. JACS, 2004, 126, 10598-10602.
[4] Belokon, Y.N. et al. Tetrahedron Asymmetry, 1998, 9, 4249-4252.
[5] Collet, S. et al. Tetrahedron Asymmetry, 1998, 9, 2121-2131.
[6] Papini, A.M. et al. Eur. J. Org. Chem., 2002, 2736-2741.
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PP15: Intramolecular
Intermediates.

Reactions

of Solid-supported Cyclic

N-acyliminium

Ion

S.T. Le Quement, T.E. Nielsen, and M. Meldal
Carlsberg Laboratory, SPOCC Centre, Gamle Carlsberg Vej 10, DK 2500 Valby, Denmark.
The identification of structural analogues of bioactive peptides with enhanced therapeutic properties is a
challenge for peptide-based drug discovery of today. For this purpose, peptides and peptidomimetics
incorporating small heterocyclic core structures have been widely investigated probes for the mimicry of
secondary structural elements, which are often critically important for the molecular recognition of bioactive
peptides with receptors, enzymes and antibodies.
Taking advantage of intramolecular condensation reactions of solid-supported peptide aldehydes, we now
wish to report the formation and applicability of novel cyclic N-acyliminium intermediates for the generation
of new heterocyclic core structures. Various combinations of ring sizes and ring systems, using different
nucleophilic moieties and aldehyde precursors, were examined for the generation of a multitude of ring
systems, such as isoindolinones and pyridoisoquinolines.
The compounds are usually obtained in good to excellent purities, with high diastereomeric control (both up
to >95%).
masked
aldehyde

H
N AAx

O

O
n

m

X
H

H
N

O

O
N
H

O
N

HN
H2N

Ph

N

O

Ph

N
N

O
OH

O

O

OMe

O

H
N

O

O
O

H
N

N

O
OH
O

N

H
N

O

O

H

O

Ph
S

OH
O

N

H

OH

N
H

O

N
H

OH
O

S

X
H
H
N

O

H

m

n

O

H

N

O
O

N
H

O

H
N AAx

O

OH

O

H
N

O
OH

O
H

HN

PP16: Efficient, mild, parallel and purification-free synthesis of alkyl-aryl ethers via the
Mitsunobu reaction.
E. Valeur1 and M. Bradley2
1
Department of Medicinal Chemistry, Merck-Serono, Chilly-Mazarin, France; 2School of Chemistry,
University of Edinburgh, Edinburgh, United-Kingdom.
The Mitsunobu reaction provides an efficient synthetic tool for the synthesis of aryl ethers. The reaction
occurs under mild, essentially neutral reaction conditions, and tolerates a variety of functional groups.
However, the reagents used in this reaction are typically hard to separate from the product, and parallel
solution-phase approaches to Mitsunobu reactions often remain problematic.
1)
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As part of a chemical biology project, 40 alkyl-aryl ethers had to be prepared and a need arose to find
conditions for the Mitsunobu reaction that would be truly applicable in a parallel synthesis. This was
complicated by the presence of a TBS group on some of the substrates which thus necessitated relatively
mild reaction conditions. A wide range of commercial azodicarboxylates and phosphines were therefore
screened in an attempt to find purification-free conditions for application in parallel synthesis. The
combination of polymer-supported triphenylphosphine and TMAD proved to be the most suitable for the
synthesis of alkyl-aryl ethers via the Mitsunobu reaction and for validation purposes, a library of 9 ethers was
synthesized in good yield and excellent purity, the purification being solely a filtration step.
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PP17: P64k protein from Neisseria meningitides like a conformation-constrained peptide
library scaffold based for vaccine development.
N.S. Vispo, Y. Puchadez, D. Cibrian, and A.G. Ojalvo
Centro de Ingeniería Genética y Biotecnología, Habana, Cuba.
In order to increase the versatility of phage display technology, it is desirable to be able to impose some
structural constraints on the peptides that are presented by the phage particles. To reach this scope we have
modified the amino-terminus of gene III by appending a well-characterized protein motif the P64k protein
from Neisseria meningitides.
Phage particles displaying P64K can be separated from wild-type (wt) particles by affinity purification with
an antibody. P64K can be extensively modified by substituting its solvent-exposed residues and/or by
inserting peptides either into the carboxy-terminal tail or into the bend region that connects the two alphahelices of the monomer. We have shown that biologically active P64K can be expressed on the surface of fd
phage, indicating that the molecule is correctly folded. The p64K phage was infective, easy to propagate,
could be quickly purified and enriched, relative to control phage, by affinity purification in plate coated with
a specific mAB.
These results open the possibility to construct peptide libraries where the peptides are constrained either into
a conformation. Libraries formed by peptides inserted into the carboxy-terminus can also be constructed.
Furthermore, the system that we have developed permits to produce large quantities of the elements of the
libraries in the cytoplasm or to display them on the capsid of filamentous phages. The results also suggested
the folding and carrier capacity of the P64k protein as an attractive scaffold vaccine candidate.

PP18: Solid-Phase Approach towards the Development of New DNA-Binding Steroidal
Peptidomimetics.
D. Verzele and A. Madder
1
Ghent University, Department of Organic Chemistry, Laboratory for Organic and Biomimetic Chemistry,
Krijgslaan 281 (S4), B-9000 Ghent, Belgium.
Dimerization is often crucial in selective biomolecular recognition, both governing numerous protein/protein
and protein/DNA interactions [1]. Contemporary research at the interface of chemistry and biology focusses
on the understanding of these interactions and the design of synthetic receptors based on naturally occurring
systems can be of help in this respect. Consequently, the design of minimized proteins, containing the
minimum requirements necessary for recognition of biomolecules is actively pursued. Besides the simple
desire to mimic Nature, this research provides insight in the complex interplay between various biochemical
systems and has potential therapeutic applications. We are currently investigating the design of new peptidic
receptors, based on the attachment of (relatively) short minimal recognition peptides to a steroid core with
defined geometrical properties. Dimerization being a prerequisite, the correct geometrical positioning of the
peptides relative to the target is another necessity. An additional feature of the scaffold is the orthogonal
reactivity of the attachment points, permitting the design of not only homo-, but also heterodimers. The
thoroughly optimized, straightforward synthesis of this steroid scaffold will be presented [2].
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The DNA major groove targeting leucine zipper (bZIP) and basic/helix-loop-helix/zipper (b/HLH/ZIP)
protein dimers, involved in the transcription of DNA to mRNA,[1] are studied in the context of the current
project. Peptide dimers consisting of the basic DNA contact regions of naturally occurring GCN4, cMyc and
Max proteins were synthesized. Next to a linear approach, results from a new and promising Ellman‟s safetycatch based strategy will be presented. Moreover, the use of ligation methods such as native chemical
ligation,[3] known for the chemical synthesis of larger peptides with high product integrity will be discussed.
These approaches should allow for the generation of combinatorial libraries of steroidal peptidomimetics.
Scopes, limitations and future perspectives will be presented.
[1] Pabo, C.O.; Sauer, R.T. Annu. Rev. Biochem., 1992, 61, 1053.
[2] (a) Verzele, D.; Madder, A. Eur. J. Org. Chem. 2007, in press, doi: 10.1002/ejoc.200600972.; (b)
Verzele, D.; Goeman, J.L.; Madder, A. ARKIVOC (in honor of Prof. Dr. A. Krief) 2007, in press.
[3] Tam, J.P.; Lu, Y.; Liu, C.; Shao, J. Proc. Natl. Acad. Sci. USA, 1995, 92, 12485.
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PP19: Managing the Automated Production of a Combinatorial Compound Library.
C. Wendler, D. Gördes, and K.T. Celisca
University Rostock, Rostock, Germany.
The development of new GSK-3β inhibitors for the manipulation of the regulation of differentiation
processes in stem cells is currently a major topic in pharmaceutical research. Thus a library of promising
compounds was created and manufactured using combinatorial chemistry. The synthesis of the library bases
on an one-pot multicomponent coupling reaction of amides, α,β-unsaturated aldehydes and N-substituted
maleimides and was executed fully automated in solution phase [1].
Software assistance for the first 2,000 combinations of 40 educts was given by the CombiChem/Excel
module of the ChemOffice Software by Cambridge Soft. Hardware support could be provided by different
automation systems in the process steps synthesis, analysis and cleanup. The synthesis was carried out with a
complex fully automated single vial handling system which allows amongst others dosing of small amounts
of solids and liquids. For analysis and cleanup a LC/MS system with a mass based automated fraction
collector was available.
Technical problems caused as well as solutions founded will be discussed. Furthermore we present the
success rate of the synthesis and philosophize about possible reasons for failures.
[1] Klaus, S.; Hübner, S.; Neumann, H.; Strübing, D.; Jacobi von Wangelin, A.; Gördes, D.; Beller, M. Adv.
Synth. Catal., 2004, 346, 970-978.

62

Topic: Combinatorial Sciences for Biology, Medicine and Drugs
PP20: Haptoglobin Genotypic Distribution in Iranian Patients with Coronary Heart
Disease.
A. Shabani,1 N. Afraz,3 E. Khalkhal,1 and B. Kazemi2
¹Department of Biochemistry, University of Alzahra, Tehran, Iran; ²Shaheed Beheshti University,
Department of Molecular Biology, Tehran, Iran; ³Department of Chemical Engineering, Iran University of
Science & Technology (IUST), Tehran, Iran.
Aims: To investigate, the association between haptoglobin polymorphism and the incidence of, independent
of other coronary risk factors.
Methods: 50 Iranian patients with coronary heart disease were randomly selected. Taking advantage of the
selectivity of PCR, we amplified DNA segments specifically representing haptoglobin alleles Hp1 and Hp2
from genomic DNA. The products were analyzed by agarose gel electrophoresis.
Results: the haptoglobin genotypes distribution of 50 subjects were as follows: 36% Hp1-1, 62% Hp2-1, and
2% Hp2-2.
Conclusion: The results from this study show that Hp2-1 individuals are at higher risk for coronary heart
disease than Hp1-1. It seem that Hp1-1 and Hp2-1 are independent of risk factor.
Abbreviations: BMI; body mass index; CVD; cardiovascular disease; DM; diabetes mellitus; HDL; highdensity lipoprotein; Hp 1-1; individuals who are homozygous for the 1 allele; Hp 2-2; individuals who are
homozygous for the 2 allele; Hp 2-1; individuals who are heterozygous at the haptoglobin locus; LDL; lowdensity lipoprotein; SHS; Strong Heart Study.
Keywords: Haptoglobin, Cardiovascular, coronary heart disease.

PP21: Evaluation of the Efficiency of Post-Translational Modified Peptide Libraries for
Biomarkers Discovery.
M.C. Alcaro,1,2 F. Barbetti,1,2 F. Nuti,1 I. Paolini,1,2 F. Real-Fernandez,1 A.M. Papini,1,2 and P. Rovero1,2
1
Laboratory of Peptide & Protein Chemistry & Biology, University of Florence, Sesto Fiorentino (FI), Italy;
2
Toscana Biomarkers S.r.l., Siena, Italy.
A biomarker is a characteristic that is objectively measured and evaluated as an indicator of normal
biological processes, pathogenic processes or pharmacological responses to a therapeutic intervention.
Autoimmune diseases are associated with humoral or cell-mediated immune reactions against one or more of
the body‟s own constituents. Antibodies can be detected in sera of patients and can be used as biomarkers to
guide the clinical management of certain diseases. Identification of autoantibodies should be achieved either
using native or synthetic antigens in simple biological assays. If post-translational modifications (i.e.,
acetylation, lipidation, citrullination, glycosylation, etc.), are directly involved in autoimmune disease
pathogenesis then synthetic antigens, acting as probes, can be used for specific autoantibody recognition [1].
Determination of the epitopes recognized by the autoantibodies is essential for biomarkers identification in
patients‟ sera. To this aim standard structure-activity relationship studies or peptide library-based strategies
can be used. In the effort to identify biomarkers specific for multiple sclerosis, an autoimmune disease, the
efficiency in autoantibody recognition of small focused libraries, parallel libraries and combinatorial libraries
of glycopeptides was evaluated. Due to the complexity of glycosylation as peptide chemical modification, the
diversity on glycosyl amino acids can be effectively introduced using parallel libraries. Small focused
libraries are particularly efficient for conformational optimizations or for the minimum epitope identification.
Combinatorial libraries of glycopeptides, introducing the amino acid diversity either using the split&mix or
the equimolar solution approach, were evaluated in comparison to parallel ones. Different parameters for
synthetic antigen production were considered to detect and quantify specific biomarkers in immunoenzymatic
screeening of patients‟ sera.
[1] Lolli, F.; Papini, A.M. et al. Proc. Natl. Acad. Sci., 2005, 102, 10273-10278.
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PP22: Preparation of Allosteric Catalytic Peptides Using Combinatorial Chemistry.
M.H. Al-Sayah1 and M. Reza Ghadiri2
1
Department of Biology and Chemistry, American University of Sharjah, Sharjah, P.O. Box: 26666, United
Arab Emirates; 2Departments of Chemistry and Molecular Biology and the Skaggs Institute for Chemical
Biology, The Scripps Research Institute, La Jolla, California, 92037, USA.
Designing and building small peptides that mimic the action of natural enzymes and can be controlled with
an allosteric mechanism is a challenging task. The poster describes the use of combinatorial chemistry to
search for peptide chains as components for allosteric catalytic peptides. A 625-member library of
compounds composed of two identical short peptide chains (4 amino acids each) tethered by a triaminoethylamine was prepared using Fmoc split-and-pool procedures. After cleaved off the resin, the
peptides were screened for the catalysis of ester hydrolysis of 7-acetoxy-4-methylcoumarin. A three-fold
increase in the fluorescent intensity was used to identify around 20 hits where their peptide-sequences were
then determined by MS/MS. The allosteric peptide was then prepared from a peptide chain composed of four
amino acids (same sequence as the hit compounds) and connected through the C-terminal to a hydrogenbonding site for barbiturates.
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PP23: Identification and evaluation of new antifungal compounds from combinatorial
libraries by a new fluorometric HTS-compatible assay.
J. Bauer,1 G. Kleymann,2 S. Rupp,3 and K.-H. Wiesmüller1
1
EMC microcollections GmbH, Sindelfinger Str. 3, 72070 Tübingen, Germany; 2Interfaculty Institute for
Biochemistry, University of Tübingen, Hoppe-Seyler-Str. 4, 72076 Tübingen, Germany; 3Fraunhofer
Institute for Interfacial Engineering and Biotechnology IGB, Nobelstr. 12, 70569 Stuttgart, Germany.
Despite of recent progress in the treatment of fungal infections with established antifungal agents there is still
an unmet medical need. Antifungals currently on the market show lack in bioavailability, strong side effects
(polyenes) or restricted activity. Additionally resistance against antifungals (azoles) by biofilm formation on
implants is described. The rise in the frequency of fungal infections and an increase in the occurrence of
resistant strains make the development of new potent antifungals with less side effects imperative for human
health.
The aim of the presented project was to identify potent and tolerable substances that inhibit targets essential
for fungal growth or virulence factor expression and to develop new drugs for improving the therapy of
fungal infections in transplant recipients and intensive care patients.
As a generally applicable screening test, the assay employed in this study covers all potential in vitro targets
of both the pathogen and the host simultaneously. The efficacy of a compound is measured by assessing the
viability and proliferation of surviving cells in a cell culture with a fungal infection. This method is rapid and
very cost-effective because of the simultaneous determination of cytotoxicity in host cells and activity against
the pathogen.
Thus, a highly diverse collection of synthetic compounds was screened using the new fluorometric highthroughput tissue culture based screening assay [1]. The presented combinatorial compound libraries [2] were
based on scaffolds described to be promising as antifungal agents [3]. The most promising lead structures
were further optimised for the development of new drug candidates.
[1] Kleymann, G.; Werling, H.-O. J. Biomol. Screen., 2004, 9, 578-587.
[2] Jung, G. (ed.); Combinatorial Chemistry, Wiley-VCH, Weinheim, 1999.
[3] Sidoova, E.L; Loos, D.; Bujdakova, H.; Kallova, J. Molecules, 1997, 2, 36-42.
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PP24: Small molecule inhibitors of STAT5.
S. Beligny, A. Diehl, U. Vinkemeier, D. Carstanjen, and J. Rademann.
Leibniz-Institut für Molekular Pharmakologie, Berlin, Germany.
Signal Transducers and Activators of Transcription (STATs) are nucleocytoplasmic shuttling transcription
factors transmitting signals from the cell membrane to the nucleus. Extra cellular activation leads to
phosphorylation of a C-terminal tyrosine residue from the STAT protein, which then dimerizes via reciprocal
phosphotyrosin-SH2 domain interactions. STAT dimers are retained in the nucleus to initiate gene
expression. STAT5 (a and b) is constitutively activated in certain types of human malignancies. Its critical
role in the growth and survival of human tumor cells renders it an interesting therapeutic target for cancer
research.
We initiated a project to develop small molecule-inhibitors of STAT5. In order to identify fluorescence
polarization probes, a collection of fluorophore-labeled, p-Tyr containing peptides selected from sequences
of STAT5 interacting receptors were prepared. By systematic variation of the fluorophore position and of
amino acid sequences, a suitable FP probe was selected and used for the screening in the 384-well format of
the FMP diversity set (4928 compounds), and the ChemBioNet library (16671 compounds).
After hit validation with an independent assay, the next step will be to improve the activity of the hits by
structure-activity relationship studies. Biological activity towards inhibition of STAT5 dimerization and
STAT5-dependent gene expression shall be demonstrated in a variety of cancer cell lines. Finally, in vivo
studies will be conducted in a STAT5-dependent mouse leukemia model.

PP25: Efficient RNA degradation by copper loaded antibiotics.
D. Balenci,1 G. Bonechi,1 L. Cellai,2 N. D‟Amelio,1 N. Gaggelli,1 E. Molteni,1 and E. Gaggelli1
1
Department of Chemistry, University of Siena, Italy; 2Istituto di Cristallografia, CNR, Sede Area della
Ricerca di Roma 1, Italy.
The effect of Cu(II) ion on RNA degradation by kanamycin A was tested by NMR. A model of the copper
complex of the antibiotic interacting with A-site ribosomal fragment was built based on paramagnetic effects
on the bound form of the molecule. Regardless the fast exchange condition found for kanamycin interacting
with the RNA fragment, the bound form was isolated by NOESY spectroscopy due to the fact that only the
RNA-associated antibiotic gives rise to NOE effect. 1D spectra of RNA with UV-activated H2O2 demonstrate
that the copper-complex of the antibiotic gives rise to extra peaks due RNA degradation which are not
present with Cu(II) ion alone.
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PP26: High-throughput Screening of Natural Compounds for Potential Immuno-regulatory
Activities Using Human Cord Blood Mononuclear Cells.
C.-J. Chen,1 C.C. Tsai,1 J.-F. Hsieh,2 C.M. Chien,3 T.-H. Wu,4 and S.-T. Chen1,2
1
Institute of Biochemical Sciences, National Taiwan University, Taipei, Taiwan; 2Institute of Biological
Chemistry, Academia Sinica, Taipei, Taiwan; 3Department of Obstetrics and Gynecology, Ton-Yen General
Hospital, Hsinchu, Taiwan; 4Department of Clinical Pharmacy, School of Pharmacy, College of Pharmacy,
Taipei Medical University, Taipei, Taiwan.
A systematically and combinatorial approach was performed in this study by using human umbilical cord
blood mononuclear cells (hUCB-MNCs) to screen the potential immuno-regulatory compounds.
hUCBHUCB-MNCs include several types of immunogenic cells and were suitable materials to mimic the in
vivo immuno-response after treating drugs. In this study, the MNCs were treated with various natural
compounds such as quercetin, astaxanthin, caffeic acid, bilobalide, eugenol, rutin and -DDL. Phenotypic
expression analysis indicated the subpopulation of CD3+ T cells, CD56+ NK cells and CD1a+ dendritic cells
apparently increased after treating with -DDL for 6 days. The expression of CD56 has a maximal increase at
72hr -DDL treatment, and also in a dose-dependent relationship. However, the CD69, well known as a NK
cells activation marker, was also elevated in NK cells following -DDL treatments. These results
demonstrated that the -DDL provided the immuno-regulatory effects to enhanced cord blood NK cells
population and bioactivities. Such a high-throughput methodology using mixed cord blood MNCs may be an
effective platform for systematically screening potential immuno-regulatory compounds.

PP27: Solid-Phase Triphosphorylation. Preparation of Amino-Modified Nucleoside
Triphosphates as Building Blocks of Functionalized DNA by PCR.
J.K. Cho and M. Bradley
School of Chemistry, The University of Edinburgh, Edinburgh, United Kingdom.
DNAs are capable of offering specific molecular recognition in biotechnology and therapeutics [1] and their
innate self-assembling ability led to many cutting edge studies in nanotechnology [2]. To expand such a
smart potential of DNAs, recently, functionalized DNA (fDNA) attracts much attention [3]. In order to obtain
a sufficient amount of fDNAs for practical application, the enzymatic amplification by PCR should be taken
into account. With this regard, modified deoxynucleoside triphosphates (dNTPs) should be readily available
as building block monomers for PCR. However, chemical synthesis of modified dNTPs is one of challenging
reactions due to difficulties in both preparation and isolation of triphosphate compounds. Here, we wish to
present a synthesis of AM-dNTPs using solid-phase triphosphorylation and demonstrate that this approach
could offer advantages over conversional solution phase reactions. Furthermore, palladium-catalyzed
chemical transformation and triphosphorylation of deoxynucleosides will be subsequently explored on the
same resin, which can allow construction of libraries for a range of modified dNTPs (Figure 1), in case of
AM-dGTP).
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Figure 1. Reaction conditions: a) i) succinic anhydride, TEA, DMAP, 1,2-DCE; ii) NovaGel –NH2, DIPCDI, HOBt, DMF; b)
CHCCH2NHCOCF3, Pd(PPh3)4, CuI, TEA, DMF; c) NovaGel –NH2, DIPCDI, HOBt, DMF; d) 3% TCA in DCM; e) i) 1M chloro-4H1,3,2-benzodioxaphosphorin-4-one in THF, ii) 0.5 M bis(tri-n-butylammonium) pyrophosphate in DMF, iii) 0.5 M I2 in pyridine/water
(98/2), iv) NH4OH

[1] (a) Ellington, A.D.; Szostak, J.W. Nature, 1990, 346, 550; (b) Tuerk, C.; Gold L. Science, 1990, 249, 505.
[2] (a) Mirkin, C.A. Inorg. Chem., 2000, 39, 2258; (b) Niemeyer, C.M. Angew. Chem., Int. Ed., 2001, 40,
4128; (c) Seeman, N.C. Nature, 2003, 421, 427; (d) Gugliotti, L.A.; Feldheim D.L.; Eaton, B.E. Science,
2004, 304, 850.
[3] (a) Jäger, S.; Famulok, M. Angew. Chem. Int. Ed., 2004, 43, 3337; (b) Shoji, A.; Kuwahara, M.; Ozaki,
H.; Sawai, H. J. Am. Chem. Soc., 2007, 129, 1456.
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PP28: Synthesis of Potent Amide Linked Cyclic MBP87-99 Analogues: Inhibition of
Experimental Autoimmune Encephalomyelitis (EAE).
I. Friligou,1 V. Tseveleki,2 M. Emmanouil,2 L. Probert,2 J. Matsoukas,1 and T. Tselios1
1
Department of Chemistry, University of Patras, 26500 Patras,Greece; 2Department of Molecular Genetics and
Immunology, Hellenic Pasteur Institute, 11521 Athens, Greece.
Multiple Sclerosis (MS) is a slowly progressive, immunologically mediated disease of the Central Nervous
System (CNS), characterized by inflammation and demyelination of white matter in the brain and spinal cord
[1]. The immunodominant Myelin Basic Protein (MBP) peptide sequence comprising residues 87-99 is a T
cell antigen implicated in Multiple Sclerosis (MS). Experimental Autoimmune Encephalomyelitis (EAE), a
demyelinating disease of the CNS is the best studied animal model of MS. Structure-activity studies have
shown that Lys91 and Pro96 residues of MBP87-99 are primary TCR contacts and the most important for
encephalitogenicity. In the present report, two cyclic analogues, cyclo(87-99) [Arg91, Ala96] MBP87-99 and
cyclo(91-99) [Ala96] MBP87-99 were designed and synthesized in order to improve the stability and
bioavailability of the linear ones. In these analogues, Lys91 and Pro96 were substituted by Arg and Ala
respectively [2, 3]. It is the first time in literature that our cyclic analogues suppressed EAE induced by the
immunodominant guinea pig MBP74-85 epitope (Gln-Lys-Ser-Gln-Arg-Ser-Gln-Asp-Glu-Asn-Pro-Val) in
Lewis rats. More specifically, the cyclo(87-99) [Arg91, Ala96] MBP87-99 was found to be a strong inhibitor of
EAE, while the cyclo(91-99) [Ala96] MBP87-99 had a lower antagonistic activity. The findings, which are
presented in this study, may lead to the design of potent antagonist peptidemimetics for treating MS.
[1] Windhagen, A.; Anderson, D.E.; Carrizosa, A.; Balashov, K.; Weiner, H.L.; Hafler, D.A. J.
Neuroimmunol., 1998, 91, 1.
[2] Tselios, T.; Apostolopoulos, V.; Daliani, I.; Deraos, S.; Grdadolnik, S.; Mavromoustakos, T.;
Melachrinou, M.; Thymianou, S.; Probert, L.; Mouzaki, A.; Matsoukas, J. J. Med. Chem., 2002, 45, 275.
[3] Tselios, T.; Lamari, F.; Karathanasopoulou, I.; Katsara, M.; Apostolopoulos, V.; Pietersz, G.; Matsoukas,
J.; Karamanos, N. Anal.Biochem., 2005, 347, 121.

PP29: Synthesis of a new anti bacterial agent based on the natural peptide Dermaseptin S4.
R. Malka,1,2 G. Gellerman,1 Y. Mastai,2 and S. Shatzmiler1
1
Department of Biological Chemistry, Judea & Samaria College, Ariel, Israel; 2Department of Chemistry,
Bar-Ilan University, Ramat Gan, Israel.
Dermaseptin is a family of 28-36 amino acid peptides extracted from the skin of Phyllomedusa sauvagii a
frog species native of South America, which showed antibacterial activity. The shortest active sequence so
far derived from the parent Dermaseptin contains 16 amino acids: ALWKTLLKKVLKA 1,2. These long
peptides have low chances to be bioavailable. Therefore, the need for shorter active analogs is clear.
Our work focuses on the synthesis of short peptides and peptidomimetic fragments that mimic the parent
peptide activity against Staphylococcus aureus and Escherichia coli. The synthesis of the small peptide
libraries was carried out using standard Fmoc chemistry. The synthesized compounds were submitted to
preliminary screening for inhibition using standard protocols (turbidity determination, growth inhibition on
Petri plates). The active sequences were discovered through the Epitope Mapping and Positional Scanning
techniques. The resulting active peptides are as follows:
Peptide
Rm1
Rm2
Rm3
Rm4
Rm5
Rm6

Amino acid sequence
OH-Trp-Lys-Ala-Leu-Lys-H
H2N-Trp-Lys-Thr-Leu-H
HO-Ala-Leu-Trp-Lys-Thr-Leu-Leu-Lys-Lys-H
H2N-Lys-Thr-Lys Trp-H
H2N-Leu-Trp-Lys-Thr-H
H2N-Ala-Leu-Trp-Lys-Thr-Leu-Leu-Lys-Lys-Val-H

We found two promising tetrapeptide hits Rm4 (EC50=80 M) and Rm5 (EC50=65 M) possessing
inhibitory activity against Escherichia coli.
Currently, we are working on the optimization of Rm4 and Rm5. We are also developing a fast and reliable
biological screening in 96 well plate format. In the future we will develop antibacterial surfaces by
conjugation of our Dermaceptin analogs to gold and glass.
[1] Navon, S.; Feder , R.; Mor, A. Antimicrobial Agents and Chemotherapy, 2002, 46, 689.
[2] Kustanovich, I.; Shalev, D.; Mor, A. The Journal of Biological Chemistry, 2002, 277, 16941.
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PP30: Design and synthesis of novel non-peptide antagonists of Par-1 thrombin receptor
with two or three pharmacophoric groups mounted upon an indolic template.
P. Keppa, M.-E. Androutsou, T. Tselios, and J. Matsoukas
Department of Chemistry, University of Patras, Patras, 26500, Greece.
Thrombin, a multifunctional serine protease, is the most potent physiological activator of blood platelets.
This activity is critical for normal haemostasis and platelet dependent arterial thrombosis and underlies most
myocardial infarctions. Most of these actions on human platelets are mediated by a G protein coupled
receptor known as PAR 1. Thrombin activates PAR-1 by proteolytically cleaving the N-terminal extracellular
domain between Arg41 and Ser42 to reveal a new N-terminus containing the activation motif SFLLRN, which
serves as a „tethered‟ peptide ligand [1-3]. Recent structure-activity studies in our laboratory have shown that
a cluster of the two groups (phenyl, guanidine) together with an adjacent primary amino group is important
for expression of maximum biological activity by thrombin receptor – derived peptides. In this regard, we
have synthesized a number of non-peptide compounds which are designed to carry two or three
pharmacophoric groups (phenyl, guanidine, amino) present in the active pentapeptide SFLLR. As template,
upon which the pharmacophoric groups are mounted, was chosen the indole moeity. The synthesis was came
out in solid phase, with the use of CLTR-Cl resin, and in organic solution (coupling of indole template,
guanidilation and final deprotection). The synthesised analogues will be tested for their ability to inhibit
platelet aggregation induced by thrombin and rat aorta relaxation in concentration dependent manner.
[1] Ahn, H-S.; Chackalamannil, S. Drugs of the Future, 2001, 26, 1065-1085.
[2] Ahn, H-S.; Chackalamannil, S.; Boykow, G.; Graziano, M.; Foster, C. Curr.Pharm. Design., 2003, 9,
2349-2365.
[3] Matsoukas, J.; Hollenberg, M.; Mavromoustakos, T.; Panagiotopoulos, D.; Alexopoulos, K.; Yamdagni,
R.; Wu, Q.; Moore, G. J. Prot. Chem., 1997, 16, 113-131.

PP31: Synthesis of dicarbonyl derivatives based on hexahydro-cyclopentane[c]pyrrol4one, octahydro-isoindol-4-one and the reactions cyclization with bidentante nucleophile.
V.S Kochubey,1 A.Y. Kuznetsov,1 P.A. Abramov,1 and V.P. Perevalov2
1
ASINEX Ltd, 20(1) Geroev Panfilovtsev Street, Moscow 125480, Russia, AKuznetsov@asinex.com; 2D
Mendeleev University of Chemical Technology of Russia.
Polyheterocyclic compounds containing nitrogen atoms are of important place among natural bio-active
compounds. The most interesting of them are partly hydrogenated systems with heteroatom (nitrogen)
presents both in aromatic ring and in saturated ring.
We have studied the reactions of bicyclic ketones 3 and 4 with N,N-dimethylformamide dimethyl acetal
(DMFDMA) and dimethylcarbonate followed by interaction between obtained derivatives 5-8 with
bidentante nucleophiles, such as hydrazines, guanidines, aminopyrazoles. The initial compounds 3 and 4
were synthesized based on bicyclic ketones 1 and 2 [1,2]. The regeoselectivity of interaction between nonsymmetric hydrazines and aminopyrazoles was proved. The synthesized chemicals are novel and previously
unknown; these heterocyclic systems could be the interesting objects for further search and development of
bio-active compounds.
O

H
N bn

( )n

R1

R1

H

N

N

HN

( )n

O

boc

H2 N

N N
HO

N

( )n
n=1: 11
n=2: 12

N
NH2

O
H

H
R1

N

H
N boc

N
H

n=1: 13
n=2: 14

( )n

boc N N
N
H

R1

( )n

O

H

H

*HCl
NH2

Pd/C;[H]

*HCl

n=1: 9
n=2: 10

N

HN

NH

O

R1

R1

n=1: 1
n=2: 2

H

boc

n=1: 5
n=2: 6

CO(OCH3)2 ; NaH;
toluene, reflux

R1

O

O

H

NH2

N
O

N boc

( )n

H

H

H

H
N boc

N

( )n

n=1: 7
n=2: 8

H
N

NH2

NH

,

N

R1

11 - 12, 15 - 16 : R1 = H, Me
NH

NH

17 - 18 : R1 = H, Me, Bn, Ph,

, O

HO

[1] Terao, Y.; Kotaki, H.; Imai, N.; Achiwa, K. Chem. Pharm. Bull., 1985, 33, 896-898.
[2] Miyajima, K.; Takemoto, K.; Achiwa, K. Chem. Pharm. Bull., 1991, 39, 3175-3179.
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PP32: From Hit to Lead: synthetic feasibility by solid phase approach and scaffold
evaluation.
A. Leonelli, F. Wrubl, E.C. Rossano, O. Incani, I. Cerbara, and A. Topai
C4T S.C.ar.l. (Colosseum Combinatorial Chemistry Centre for Technology), Rome, Italy.
A Structure/Ligand Based Virtual Screening was extensively applied to the identification of novel HITs as
promising MMP inhibitors [1] [2]. A versatile solid phase approach was used in the hit-to-lead step to obtain
different libraries based on the identified scaffold (1).
An example is reported in scheme 1.
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(a) (1) DIC, dry DCM, rt, 1h; (2) DMAP, dry DMF, rt, 2h; (b) (1) 20% piperidine in DMF, 20‟, rt; (2) R-CHO, CH3COOH, NaCNBH3,
in TMOF/MeOH, rt, 1h; (c) (1) PhSiH3, Pd[P(Ph)3]4, dry DCM (2 x 5‟); (2) HATU, DIEA, dry DMF, rt, 3h; (d) NaOH 0.5%, rt, 1.5h; (e)
NH2OH 50% wt in H2O, THF, rt, 5h.

Several parallel synthetic strategies were developed to obtain libraries focused on structure 1. These libraries
showed a wide range of modifications as the replacement of the pyroglutammate with other rings or the
insertion of different R substituents.
We identified a novel, rationally designed, drug-like lead compound with nanomolar in vitro activity against
MMP2 and also an interesting selectivity pattern.
[1] Fingleton, B. Current Pharmaceutical Design., 2007, 13, 333-346.
[2] Koh, J.T. Proc Natl Acad Sci U S A., 2003, 100, 6902-6903.
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PP33: Conformational analysis of leuprolide in DMSO solution using Nuclear Magnetic
Resonance (NMR) and Molecular Dynamics (MD).
D. Laimou,1 E. Mantzourani,1 M.-T. Matsoukas,1 A. Troganis,2 and T. Tselios1
1
Department of Chemistry, Section of Organic Chemistry, Biochemistry and Natural Products, University of
Patras. 26500, Patras, Greece; 2Department of Biological Applications and Technologies, University of
Ioannina, GR 45110 Ioannina, Greece.
Leuprolide acetate (LPA) (pGlu-His-Trp-Ser-Tyr-(D)Leu-Leu-Arg-Pro-NHEt) is a potent gonadotropinreleasing hormone (GnRH or LHRH) agonist and is used to treat a wide range of sex hormone related
disorders, including advanced prostatic cancer, endometriosis and precosious puberty. Despite its widespread
use, only limited information based on spectroscopic evidence regarding the solution conformation of
Leuprolide can be found in the literature. The aim of this study was to characterize the solution conformation
of Leuprolide in DMSO using Nuclear Magnetic Resonance (NMR) and Molecular Modeling techniques. By
using both NMR and Molecular Modeling we tried to characterize the secondary structural preferences of
Leuprolide. Computer calculations were performed on a Silicon Graphics O2 workstation using Quanta 2005
and CHARMm force field.
The most important findings are: i) the existence of a β-turn in the pGlu1-Tyr5 segment, ii) a bend in the
Tyr5-Arg8 segment probably due to a network of hydrogen bonds with the participation of Arg8 residue.

[1] Söderhäll, J.A.; Polymeropoulos, E.E. Biochemical and Biophysical Research Communications, 2005,
333, 568-582.
[2] Meyer, J.D.; Manning, M.C.; Vander Velde, D.G. J. Peptide Res., 2002, 60, 159-168.
[3] Schally, A.V. Anticancer Drugs, 1994, 5, 115-130.

PP34: High-throughput Screening of the Binding Specificities of Carbohydrate Binding
Modules.
H. Lodberg Pedersen, I. Møller, and W.G.T. Willats
Department of Molecular Biology, Copenhagen Biocenter, University of Copenhagen, Copenhagen,
Denmark.
Glycosyl hydrolases are typically complex macromolecules composed of one or more catalytic domains
conjugated to non-catalytic carbohydrate binding modules (CBMs). CBMs have the capacity to recognize
and bind specific carbohydrate structures and serve as anchors for enzymatic domains in vivo. Their inherent
specificity makes CBMs attractive anti-glycan research probes and recent work has demonstrated the utility
of CBMs for the analysis of plant cell wall polymers. However, the usefulness of CBMs is highly dependent
on the extent to which their binding specificities are characterized.
We have developed a high-throughput method for screening CBM binding that is based on carbohydrate
microarrays. Arrays were produced that contained plant cell wall derived polysaccharides and structurally
defined oligosaccharides originating from enzymatic degradation or chemical synthesis.
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PP35: A chemical reverse approach for autoimmune diseases diagnosis.
I. Paolini,1,2 M.C. Alcaro,1,2 P. Migliorini,1,3 P. Rovero,1,2 F. Lolli,1,2 M. Chelli,1,2 and A.M. Papini1,2
1
Toscana Biomarkers S.r.l., Siena, Italy; 2Laboratory of Peptide & Protein Chemistry & Biology, Polo
Scientifico e Tecnologico, University of Firenze, Sesto Fiorentino, Italy; 3U.O. Immunoallergologia,
Dipartimento di Medicina Interna, University of Pisa, Pisa, Italy.
An increasing number of individuals throughout the world is affected by autoimmune diseases, a large and
diverse group of disorders that are categorized by tissue injury or pathology. Although the incidence and
prevalence of individual autoimmune diseases are not high, the population burdens of the disease are large
and underestimated. Thus, reliable diagnostic/prognostic tools are necessary for an early diagnosis and for
monitoring disease activity.
In this scenario, we proposed a „Chemical Reverse Approach‟ based on the use of patients‟ sera to screen
focused libraries of synthetic modified peptides. We showed that this approach could lead to the effective
identification of specific probes able to characterize highly specific autoantibodies as disease biomarkers of
highly relevant autoimmune diseases such as Multiple Sclerosis and Rheumatoid Arthritis [1,2].
With the aim of extending our “chemical reverse approach” to other autoimmune conditions, we are
undertaking the synthesis and biological screening of a series of modified antigenic probes for specific
recognition of autoantibodies as biomarkers of diseases. Therefore, we are performing a systematic synthesis
of modified peptide libraries to evaluate the role of amino acid sequence in antibody recognition. Moreover,
as a number of autoimmune diseases have been associated with posttranslational modifications, which alter
the function and immunogenicity of protein/peptide antigens, we are synthesizing focused peptide libraries
based on posttranslational modified amino acid diversity.
Selected molecules can be used as Synthetic Antigenic Probes for the development of diagnostic/prognostic
tests of different autoimmune diseases.
[1] (a) Lolli, F. et al. P.N.A.S. U.S.A., 2005, 102, 10273-10278; (b) Lolli, F. et al. J. Neuroimmunology, 2005,
167, 131-137; (c) Papini, A.M. Nat. Med., 2005, 11, 13; (d) Carotenuto, A. et al. J. Med. Chem., 2006, 49,
5072-5079; (e) Papini, A.M.; Rovero, P.; Chelli, M.; Lolli, F. Granted U.S.A. Patent & PCT Application WO
03/000733 A2.
[2] (a) Pratesi F. et al. Arthritis Rheum., 2006, 54, 733-741; (b) Anzilotti C. et al. J Rheumatol., 2006, 33(4),
647-651.
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PP36: Synthesis of novel saturated heteroarylizoindoles and cyclopenta[c]pyrroles with
substitution by 4-position.
V.S Kochubey,1 A.I. Polosukhin,1 O.A. Donskoy,1 and V.P. Perevalov2
1
ASINEX Ltd, 20(1) Geroev Panfilovtsev Street, Moscow 125480, Russia, APolosukhin@asinex.com; 2D
Mendeleev University of Chemical Technology of Russia.
A search of peptide inhibitors of GPCR-receptors, such as neurokinines, somatostatines, melanocortines, etc.
is a subject of the recent systematic studies [1]. Among compounds of non-peptide nature derivatives of
perhydroisoindole have shown high activity towards the neurokininic receptors [2].
In our approach we have studied the reactions of ketones 1 and 2 with lithium organic derivatives based on
pyridine, pyrimidine, imidazole and others. It was found, that selective elimination of benzyl-group from the
nitrogen atom (N1) in 3-8 can be performed under catalytic hydrogenation conditions. It is worth to be noted
that heterocyclic rings in such cases were not affected. The obtained secondary amines were undergone to
further modification with aldehydes, acids and sulfochlorides to build libraries for screening purpose.
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Biological activity of the obtained compounds towards peptide and non-peptide GPCR-receptors is currently
under investigation.
[1] Lowe, III J.A.; Snider, R.M. Annual Reports in Medicinal Chemistry, 1993, 28, 99-107.
[2] Malleron, J-L.; Peyronel, J-F.; Desmazeau, P.; M‟Houmadi, C.; Planiol, C. Tetrahedron Lett., 1995, 36,
543-546.
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PP37: A simplified and automated perspective for the screening of universal synthetic
peptide libraries.
D. Marasco, F. Cutillo, A. Saporito, L. Tornatore, A. Sandomenico, M. Sabatella, M. Doti, F. Viparelli, C.
Pedone, N. Dathan, S.M. Monti, and M. Ruvo
Istituto di Biostrutture e Bioimmagini – CNR, via Mezzocannone, 16 – 80134, Napoli, Italy.
Combinatorial chemical synthesis and high throughput screening (HTS) have significantly increased the
speed of drug discovery. Even if random peptide libraries provide sufficient molecular diversity to be used
generally, they produce redundant chemical species that complicate the deconvolution phases of screening
and puzzle the way to the identification of lead compounds. In order to overcome this problem, targeted
screenings have been recently proposed: this way involves the design and synthesis of “small but smart”
libraries with compounds that are either analogues of some active compounds or, in particular for peptides,
having a partial consensus sequence. Aiming to the screening of always more simplified synthetic peptide
libraries, here we describe a minimalist approach in which a universal library is built by employing a
minimum number of “non redundant” different amino acids (12 rather than 20) for the assembly of linear
tetrapeptides. The choice of aminoacids is dictated by diversity in lipophilicity, MW, charge, polarity. In this
way, for example, Q or N, D or E, T or S, I or L, and so on, can be selected to produce libraries that are then
screened on selected targets. Once identified a potential active sequence, the chemical space occupied by the
excluded residues can be explored by preparing new variants containing the analogous aminoacids and
evaluating its properties and specificity in the same assays. This approach offers the advantage of greatly
simplifying the synthesis and deconvolution process, and at the same time provides new active compounds
with a molecular size similar to that of small molecules to which they can be more easily converted.
Automation of all operations using integrated stations for library synthesis (96-vessels Sophas, Zinsser),
library archiving (Starlet 4, Hamilton Robotics) and library screening (Starlet 12, Hamilton Robotics)
provides a true HTS and Synthesis (HTSS) platform for the very rapid (1 month) identification of small
peptide leads useful in drug discovery programs. This approach has been validated in two screening programs
aimed at identification of: i) affinity ligands for alpha-1-antitrypsin (1-AT) and ii) antagonists of the
MKK7-Gadd45β interaction. Binders of 1-AT can have a useful application for the affinity purification or
enrichment from human serum samples where it is particularly abundant. Libraries with suitable tags for a
binding assay have been prepared and screened identifying new short 1-AT-binding peptides. Similarly,
small peptides interfering with the interaction between Gadd45β and MKK7, an upstream activator of JNK
that strongly promotes apoptosis in response to TNFα stimulation, have been identified. After the first
screening with the simplified library, molecules with an IC 50 of about 300 nM have been selected and then
further improved by rational substitution of the analogous residues within the active sequence. In summary,
peptide library simplification and automation of the synthesis, archiving and screening (HTSS) steps have
proven to be the key ingredients for the very fast identification of new peptide leads useful for a variety of
applications.
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PP38: A Convenient Method for the Preparation of N-Acylsulfonamide Libraries as Novel
Potential CXCL8/CXCL1 Inhibitors.
M. Sablone, A. Aramini, G. Bianchini, A. Beccari, A. Amore, and S. Colagioia
Dompé Research Centre, Dompé pha.r.ma S.p.A. Via Campo di Pile, I- 67100 L‟Aquila, Italy.
e-mail: sablone.manolo@dompe.it
The CXC chemokine CXCL8 (formerly IL-8) plays a major role in the activation and recruitment of
polymorphonuclear cells (PMNs) at inflammatory sites in humans [1]. CXCL8 activates PMNs by binding
G-protein-coupled receptors (7-TM-GPCR) CXC chemokine receptors CXCR1 and CXCR2. CXCL8 exerts
a key pathophysiological role in many severe human acute and chronic inflammatory pathologies such as
ischemia/reperfusion (I/R), psoriasis, cystic fibrosis and COPD [2].
Recently, our group explored structure-activity relationships (SAR) for a new class of CXCL8 allosteric
inhibitors based on the N-acylsulfonamide derivatives of several 2-phenylpropionic acids and these studies
led to the selection of novel potent and specific inhibitors of CXCL8 biological activity [3].
Among them reparixin (I) is currently undergoing clinical trials for the prevention of delayed graft function
(DGF) occurring during organ transplant.
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Generally the reaction conditions for the synthesis of acylsulfonamide derivatives depends on the substrates
and, by consequence, yields and purity are variable.
Herein we describe a general and efficient method for parallel solution phase synthesis of novel phenyl-Nsulfonyl propanamides libraries using polymer supported coupling reagents like DCC and DMAP.
[1] Vann Damme, J. The Cytokine Handbook, 1994, Academic Press: New York, 185-205.
[2] Petersen, F.; Flad, H.D.; Brandt, E. J. Immunol., 1994, 152(5), 2467-2478.
[3] Allegretti, M.; Bertini, R.; Cesta, M.C.; Bizzarri, C.; Di Bitonto, R.; Di Cioccio, V.; Galliera, E.; Berdini,
V.; Topai, A.; Zampella, G.; Russo, V.; Di Bello, N.; Nano, G.; Nicolini, L.; Locati, M.; Fantucci, P.; Florio,
S.; Colotta, F. J. Med. Chem., 2005, 48, 4312-4331.
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PP39: Combinatorial selection of phenotypes with memory impairment in transgenic
Drosophila models of Alzheimer‟s disease pathology.
S. Sarantseva,1 O. Bolshakova,1 S. Timoshenko,1 M. Vitek,3 and A. Schwarzman1,2
1
Petersburg Institute of Nuclear Physics Russian Academy of Sciences, Gatchina, Russia; 2Institute for
Experimental Medicine, Russian Academy of Medical Sciences, St. Petersburg, Russia; 3Division of
Neurology, Duke University Medical Center, Durham, USA.
Alzheimer‟s disease (AD) is a neurodegenerative disorder characterized by the loss of neocortical and
hippocampal synapses that precedes amyloidosis and neurodegeneration and closely correlates with memory
impairment [1]. Mutations in the amyloid precursor protein (APP) cause familial AD and result in the
increased production of amyloid--protein (A). However, it is not still clear the role of APP in nervous
system and its contribution to synaptic abnormalities in AD. In our study, transgenic Drosophila
melanogaster was established as a model to analyze AD-like pathology caused by APP overexpression. We
expressed in Drosophila melanogaster either wild type APP or a mutant form of human APP (APP-Swedish)
linked to familial AD. Using a tissue-specific transcription activator elav-GAL4c155 that induces
transcription in neurons, we created a genotype that exhibits multiple phenotypes of transgenic flies. Because
APP is involved in diverse cellular functions analysis of phenotypes identified components of different
signaling pathways supposed to be involved in the regulation of development and cell adhesion emphasizing
a specific genetic interaction with APP. As expected, we also identified specific behavioral phenotypes,
reflecting the memory impairment. Most these phenotypes have been characterized by progressive brain
neurodegeneration with numerous vacuoles in the cortex and neuropil and loss of synaptic density detected
by decreased accumulation of presynaptic protein synaptotagmin in mushroom bodies. In all lines
overexpression of APP led also to the developmental abnormalities, such as decreased body size, abnormal
abdomen, defective mouth and malformed wings phenotype. Proteolytic processing of APP, leading to the
production of Aβ, implicates membrane proteases, - and -secretases. Because Drosophila does not possess
-secretase (BACE) and does not contain the A sequence, expression of APP or APP-Swedish is likely to
cause the functional effects not related to the effects of A. Overexpression of human BACE in APP
transgenic flies drastically reduces the amount of the full-length APP and leads to the production of A, thus
allowing direct investigation of its cytotoxic effects. The relative frequency of such abnormalities was higher
in transgenic lines expressing only APP or APP-Swedish, compared to lines expressing APP+BACE or APPSwedish+BACE. Our results suggest that combinatorial screen of phenotypes that combine partial loss of
function with brain abnormalities might be a useful strategy in the analysis of AD pathology in transgenic
Drosophila.
[1] Walsh, M.; Selkoe, D. Neuron, 2004, 44, 181-193.

PP40:Detection of Serum Angiotensin Converting Enzyme Activity, Ascorbic Acid and
total Antioxidants in patients with Coronary Artery Disease.
A. Shabani,1 B. Dabirmanesh,1 M. Firoozray,2 and F. Ghazi2
1
Department of Biochemistry, Alzahra University, Tehran, Iran; 2Department of Molecular Biochemistry,
Iran University of Medical Sciences, Tehran, Iran.
Background: Angiotensin – converting enzyme (ACE) is a dipeptidyl carboxypeptidase (EC 3.4.15.1) that
catalyzes the conversion of Angiotensin I to the potent vasoconstrictor Angiotensin II . Angiotensin II are
responsible for an increase in blood pressure and maintenance of hypertension through the stimulation of
oxidative stress. As oxidative stress increases, cardiovascular disease develops because the antioxidant
defense systems are over loaded. There is some evidence that antioxidant therapy and ACE inhibitors may
beneficial for the prevention of coronary heart disease.
Aims: In this study we investigated the relationship between coronary artery disease (CAD), ACE activity,
serum antioxidant status and ascorbic acid (vitamin C). Which may benefit patients with coronary artery
disease.
Methods: A group of 50 patients with angiographically defind coronary artery disease (CAD) and 50 age and
sex-match normal control subjects were studied. The activity of angiotensin-converting enzyme (ACE) were
determined by the reversed-phase high performance liquid chromatography (HPLC) to separate and
quantify hippuryl- histidyl-leusin (HHL) and hippuric acid (HA). We used Ferric Reducing Ability of Plasma
(FRAP Assay) as a measure of Antioxidant power. Serum ascorbic acid were determined photometrically
.Ascorbic acid in plasma is oxidized by Cu(II) to form dehyroascorbic acid, which reacts with acidic 2,4dinitrophenylhydrazine to form a red bis-hydrazone which is measured at A520.
Results: Abnormal levels of ACE activity in serum have been related to coronary artery disease. This study
also demonstrated an association of antioxidants with CAD progression.
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PP41: Correlation between caveolin-1 And angiogenic markers – VEGF, bFGF – in human
Brain tumors.
C. Tanase,1 E. Codorean,1 D. Arsene,1 C. Ardeleanu,1 E. Raducan,1 G. Spineanu,1 I. Ogrezeanu,2 M.L
Cruceru,3 M. Nicolescu,1 M. Georgescu,1 and M. Hinescu1,3
1
National Institute of Pathology “Victor Babes”, Bucharest, Romania; 2“D. Bagdasar” Hospital, Neurosurgery
Dept., Bucharest, Romania; 3“Carol Davila University of Medicine”, Bucharest, Romania.
INTRODUCTION
Caveolins known to be involved in endocytosis, signal transduction and cell proliferation are beginning to be
explored in tumor growth regulation. In brain tumor pathology they are of great interest.
AIM
To evaluate by immunohistochemistry the possible correlation between caveolin-1 and angiogenic markers
expression, in order to estimate their involvement in tumorigenesis processes.
MATERIALS AND METHODS
Specimens from 15 glial tumors of various histologic types and grades were assayed for caveolin-1, VEGF,
bFGF immunoreactivity.
RESULTS
Immunoreactivity for VEGF and bFGF was evidently expressed in both endothelial and tumor cells, with
increased levels following tumor invasiveness.
Caveolin-1 expression was confined to entothelial cells in some tumors immunoreactivity exhibiting variable
degrees. In other cases, caveolin-1 was found positive, in parallel with VEGF positivity, in endothelial and
tumor cells too.
CONCLUSION
• VEGF and bFGF expression was revealed in all studied tumors, with a higher score in highly aggressive
ones.
• Caveolin-1 was expressed in some cases only in the endothelial cells and in others in endothelial and
tumoral cells.
• Future studies about interrelation between caveolins, angiogenic markers and tyrosine-kinase receptors
will be of major interest as possible therapy targets.

PP42:Fast cytomic screening to identify the immuno-activating compound from natural
products.
C.-C. Tsai and S.-T. Chen
Institute of Biochemical Science, National Taiwan University, Taipei, Taiwan.
A cytomic screening combined with HPLC separating to identify the immuno-activating compound from
Calocedrus formosana was performed in this study. The investigations were made on adult peripheral blood
mononuclear cells from healthy donors. The cells were stimulated by plant extract or purified fractions in 24h
culture followed by flow cytometry analysis. Double staining the lymphocyte early activation marker CD69
and cell type‟s specific markers indicated the ethanol extract of Calocedrus formosana specific activated the
CD14 and CD3 cell populations. Using this screening system we identified the sugiol as the major compound
from the crude extracts to reveal the significant immuno-activating functions. The cytomic screening
strategies could efficiently observe the immuno-activating properties and the effected cell populations in the
same time. Further, this screening system may provide the applications for the discoveries of potential
immuno-modulating drugs.
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PP43:Synthesis of a novel fluorescein resin for labeling of small molecules and C-terminal
peptides labeling.
V. Uryga-Polowy,1,2 C. Freund,1 and J. Rademann1,2
1
Leibniz-Institute for Molecular Pharmacology (FMP), Robert-Rössle-Str. 10, 13125 Berlin, Germany;
2
Institute for Chemistry, Free University Berlin, Takustr. 3, 14195 Berlin, Germany.
Fluorescence-based methods are widespread in biochemical research, with different techniques such as
fluorescence polarization (FP), resonnance energy transfer (FRET), or lifetime imaging (FLIM). Assay
development, however, can be limited by the necessity to dispose of appropriate fluorophore labeled probes.

To extend the assays area, synthesis of a novel fluorescein labeling resin has been developed [1]: in contrast
to established methods, this solid phase reagent allows direct fluorescein C-terminal labeling of peptides as
well as labeling of diverse small molecules by varying the resin functionalization as shown: With this
method, a library of C-terminally labeled peptides was synthesized and their affinity to the CD2BP2- and
PERQ2-GYF domains [2] was tested in FP assays. A comparison with N-terminally labeled peptides showed
that the fluorescein position affects the peptide affinity significantly. It is therefore of great interest to have
the option between either N- or C-terminal labeling.
Building-up of already labeled compounds libraries enables direct FP screening, that deliver ready-for-use
probes, which can be employed without further optimization.
[1] Uryga-Polowy, V. et al. 2007, submitted.
[2] Kofler, M. et al. J. Biol. Chem., 2005, 280, 33397-33402.
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PP44: Heterobivalent Ligands as Targeting Agents for Cancer Imaging and Therapy.
J. Vagner,1 J.S. Josan,2 R. Sankaranarayanan,2 V.J. Hruby,2 E.A. Mash,2 D.L. Morse,3 L. Xu,3 H.L. Handl,4
and R.J. Gillies3
1
BIO5 Institute, University of Arizona, Tucson, USA; 2Department of Chemistry, University of Arizona,
Tucson, USA; 3Arizona Cancer Center, University of Arizona, Tucson, USA; 4Tanox, Inc., Houston, USA.
Changes in cell morphology that characterize cancer progression are associated with a multistep process of
genetic instability and phenotype evolution. Current cancer therapies involve targeting a specific gene
product that is aberrantly modified. We propose an alternative approach - to specifically target a combination
of cell-surfaced receptors using heteromultivalent ligands. For proof-of-concept experiments, heterobivalent
ligands containing a shortened versions of [Nle4, D-Phe7]--melanocyte stimulating hormone (MSH-7),
cholecystokinin (CCK-6) and Deltorphin II were connected with variable linkers using a combinatorial
approach. The two ligands were tethered with linkers of varying rigidity and length and constructed from
natural and/or synthetic building blocks [1]. Our modeling data suggest that a linker distance span of 20 - 50
Å is needed to cross-link two different G-protein-coupled receptors. Using lanthanide based competitive
binding assays, the heterobivalent ligands were found to bind with higher affinity and with “apparent
cooperative affinity” to their cognate receptors compared to their monovalent binding in cell lines transiently
co-expressing combinations of the human melanocortin-4 (hMC4R)/cholecystokinin-2 (CCK2R) receptors
and the human melanocortin-4 (hMC4R)/-opioid (-OR) receptors [2,3]. There is up to 23-fold binding
enhancement for the CCK-6 ligand in hMC4R/CCK2R system and 51-fold binding enhancement for MSH-7
ligand in hMC4R/-OR system when screened in bivalent binding mode. Notably, a consistent trend was
observed across the two series with only the less abundant receptor displaying a significant binding
enhancement. To our knowledge, this is the first demonstration of synthetic multivalent ligands directed
recruitment and cross-linking of heterologous cell-surface receptors and targeting individual cells using an
epitope combination approach. Hence, this study shows the feasibility of simultaneously targeting multiple
receptors for delivery of imaging or therapeutic agents.
Supported by grants from the NIH (R33 CA95944; R01 CA97360) and the Arizona Biomedical Research
Commission.
[1] Vagner, J.; Handl, H.L.; Gillies, R J.; Hruby, V.J. Bioorg. Med. Chem. Lett., 2004, 14, 211.
[2] Handl, H.L.; Vagner, J.; Yamamura, H.I.; Hruby, V. J.; Gillies, R.J. Anal. Biochem., 2004, 330, 242.
[3] Handl, H.L.; Vagner, J.; Yamamura, H I.; Hruby, V.J.; Gillies, R.J. Anal. Biochem., 2005, 343, 299.
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PP45: 1H NMR of Urine and Chemometrics Metabolic Trajectory Classification of the
Graft Kidney.
G. Valensin,1 H. Stenlund,2 M. Carmellini,3 M. Tassini,1 A. Vivi,1 and J. Trygg2
1
Centro NMR Università di Siena, Italy; 2Chemistry Department Umea University, Sweden; 3Dipartimento
Chirurgia e Bioingegneria, Università di Siena.
Identifying individual biomarkers or covarying biopatterns related to the recovery progress of a kidney
transplant recipients, is a plausible way to enhance the knowledge and improve the predictive ability of graft
kidney failure. All urine samples collected during the initial graft recovery period will contain a large amount
of information and variation concerning the medical treatment dominating and concealing some of the
variation directly related to the nature of graft kidney rejection. The desirable setup for analysis of the graft
failure process in a multivariate statistics approach would be to either investigate differences between graft
survival and graft failure on a global basis. However, the complexity to set a clear diagnosis of the exact
nature and occurrence of graft kidney failure, during the intense medication period, leads us to form
alternative hypothesizes to enhance information of the graft recovery; by focusing on this latter process based
on a multitude of metabolites a metabolite pattern defining „normality‟ may be calculated. This approach is
dependent on techniques able of analyzing complex biological samples in contradiction to the general
biomarker approach, where specific metabolites could be analyzed by simpler techniques.
The ability to classify individual samples into predefined stages within the dynamic range of the graft kidney
recovery domain, is of decisive importance for the success of calculating a global recovery profile. By the
use of principal component analysis on an individual basis, the major variation direction can be calculated for
all patients. Referring the graft kidney recovery as a discrete two-stage progress, correlated to the variation
direction, we can calculate a major intra-person effect for all patients.
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and Pareto scaled for the total intensity normalized dataset. In the trajectory figure the points are labeled by
collection order of samples.
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Topic: Combinatorial Sciences for Materials and Catalysis
PP46: Activated carbon from bean husk (phaseolus vulgaris): cadmium (II) removal from
aqueous solution.
L. Chávez G.,1 R. Rangel,2 E. Muñoz,1 D.A. Cullen,3 D.J. Smith,3 M. Terrones,1 and H. Terrones1
1
Department of Advanced Materials, 2Department of Environment Sciences, Institute for Science and
Technological Research of San Luis Potosí, San Luis Potosí, México; 3Department of Physics and School of
Materials, Arizona State University, Tempe, AZ, USA.
We report the synthesis and characterization of activated carbon produced by the carbonization of bean husk
(Phaseoulus vulgaris) at 270 °C in Ar for 30 minutes. Waste bean husks were collected after six-month
storage and grounded to less than 2 mm particle size. The resulting material was washed with de-ionized
water until it appeared dust free. The activation process was carried out by adding 17.5 ml of HNO 3 and 82.5
ml of de-ionized water to 3g of the carbonized material. The mixture was stirred at 90 °C for 30 minutes in
an Ar atmosphere. The samples were washed until it reached pH 7 and subsequently dried at 100 °C for 5
hrs. A commercial bituminous-based carbon from Calgon Corporation (Pittsburg, PA) Filtrasorb 400 was
used for comparison.

Figure 1. HRTEM images exhibiting the morphology of different carbon materials: a) structure of original bean husk
carbon, b) structure of activated carbon, c) structure of commercial carbon.

Cd2+ adsorption studies with these materials were carried out at concentrations ranging from 5 to 200 ppm. It
was observed that cadmium (II) is more effectively adsorbed by the activated carbon obtained from bean
husk (180 mg/g) when compared to other materials reported in the literature 1. The adsorption mechanism
is discussed in terms of the activated surface properties. A relationship among the nano-structure, oxygen
content and adsorption was found in this novel material.
The bean husk carbon used in this study indicated that it is effective in the treatment of polluted water and it
can be more effective than the commercial carbon used for comparison in this work.
1 Kadirvelu, K.; Namasivayam, C. Advances in Environmental Research 7, 2003, 471-478.
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PP47: Fast combinatorial optimization of selective hydrogenation reactions by using
Automated H-Cube™ flow reactor system.
I. Kovacs, C. Csajagi, F. Darvas, and L. Urge
1
ThalesNano Inc., Zahony u. 7, Budapest, H-1031, Hungary.
Selectivity of catalytic chemical reactions are key parameters in the laboratory as well as all over the
chemical industries. Furthermore optimization of these reactions with regular methods are generally time
consuming. Rapid and selective reduction of nitro compounds is of importance for the preparation of amino
derivatives in the organic synthesis both practically and industrially, particularly when a molecule has other
reducible moieties. Usually selective reactions required mild conditions and especially reagents, catalysts.
Numerous new reagents have been developed for the reduction of nitro aromatic nitrocompound. Zn, Raney
Ni, In, tin(II) chloride and Pd/C are normally used for selective nitroreduction, but with these catalysts the
reaction time is 2-4 hours and required further purification of the product mixture.

Optimization of the above and other reactions were performed in the automated system screening different
catalysts, such as Pd/C, Pt/Al2O3, Ru/C and Rh/Al2O3 at elevated pressures (up to 100 bar) and temperatures
(up to 100 °C) with high conversion rates.
The paper will focus on the automated combinatorial optimization of selective hydrogenation of nitro groups
using our automated H-Cube integrated with CatCart™ Changer in a continuous flow reactor.
[1] Jones, R.; Godorhazy, L.; Varga, N.; Szalay, D.; Urge, L.; Darvas, F. J. Combi. Chem., 2006, 8(1), 110116.
[2] Spadoni, C.; Jones, R.; Urge, L; Darvas, F. Chem. Today, January/February 2005, 36-39.
[3] Banik, B.K.; Banik, I.; Becker, F.F. Org. Synth., 2005, 81, 188.
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PP48: Highly selective CO methanation catalysts in the purification of hydrogen-rich gas
mixtures – a combinatorial search.
M. Krämer and W.F. Maier
Department of Technical Chemistry, Saarland University, Saarbrücken, Germany.
The remaining CO in hydrogen-rich process gases from reforming of high energy liquids as methanol or
natural gases is still hindering the commercial introduction of the proton exchange membrane (PEM) fuel cell
on the market. A typical feed gas after reformer and water gas shifter is composed of H 2, CO2, H2O and CO
in decreasing amounts [1]. Acting as a poison for the anode of the fuel cell, the amount of CO must be
removed as far as possible in an additional purification step. Besides the selective oxidation, the
hydrogenation of CO to CH4 and water (the so called methanation) represents a suitable possibility to reduce
the CO concentration in the reformate from ~ 1 vol% to less than 100 ppm [2]. The most commonly used
noble metal based methanation catalysts suffer from high costs, moderate long-term stability and insufficient
selectivity [2,3]. Most problematic is the simultaneous methanation of CO2 due to its much higher content in
the reformate and the higher consumption of H2. State of the art catalysts selectively convert CO until at high
conversion the methanation of CO2 starts to dominate [2]. This calls for new catalysts which reduce CO more
selectively in a broad temperature range. In this study we applied high-throughput technologies to discover
and optimize new catalysts for the selective methanation of CO in the presence of CO 2 with low noble metal
content, high selectivity, high activity as well as long-term stability.
Catalyst libraries were synthesized automatically with a pipetting robot by means of composition tolerant solgel recipes. Emissivity-corrected infrared thermography allowed the parallel screening of more than 200
materials. The application of an appropriate sequence of test gases in the HTE enabled to screen for activity
as well as selectivity. Starting point of our study were prescreening tests with a set of prefabricated libraries
containing more than 2000 samples of highly diverse mixed metal oxides. The results of these experiments
combined with knowledge extracted from the literature provided suitable elements, which were combined in
the first generation (1000 samples). Rapid optimization based on elemental variation and selection was
achieved during three catalyst generations. The improvement of the catalysts in terms of CO activity and
selectivity was confirmed at various stages during the developing process by conventional gas phase
experiments. Compared to a typical methanation catalyst (Ru/TiO2), the newly discovered materials exhibit
unique catalytic performances with respect to activity and selectivity reducing the problem of considerable
hydrogen loss by CO2 methanation. Strong evidence for good stability of the best catalysts was obtained by
long-term HT-screening of about 100 h. It was surprising to note, that the simple variation of elemental
composition can dramatically improve catalytic differentiation between CO and CO 2.
[1] Farrauto, R.J. Appl. Catal. B, 2005, 56, 3.
[2] Takenaka, S.; Shimizu, T.; Otsuka, K. Int. J. Hydrogen Energy, 2004, 29, 1065.
[3] Duisberg, M.; Krämer, M.; Maier, W.F. unpublished results.
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PP49: Chemical analysis of pin-attached peptides before and after repeated bindings
studies with ELISA.
A. Magyar,1 S. Bősze,1 H. Medzihradszky-Schweiger,1 and F. Hudecz1,2
1
Research Group of Peptide Chemistry HAS-ELTE, Budapest; 2Institute of Chemistry, Department of
Organic Chemistry, ELTE, Budapest, Hungary.
Peptides synthesised in a parallel, multi-pin format could provide essential information in determination of
linear or 3D active sites in biomolecular interactions. Identification of epitope structure of antigenic proteins
represents one of the major applications of these technologies. To validate the results of binding studies
derived from ELISA experiments between non-cleavable peptides and antibodies it is important to have
verified data on the chemical structure of peptides used. However, according to our knowledge, no relevant
data are available in the literature on this matter. Therefore we have performed systematic analysis of the
chemical nature in parallel with their antibody binding properties of pin-attached peptides. For this we have
used filaggrin derived peptides [1] targeted by Rheumatoid arthritis (RA) specific antibodies. The
determination of binding sites of this most frequent human systemic autoimmune disease could be important
for example for the development of appropriate diagnostics. Anti-filaggrin autoantibodies directed against
citrullinated proteins have a high specificity for RA. These autoantibodies recognize epitopes containing
citrulline(s), a non-proteogenic amino acid. We have prepared a large number of filaggrin-derived
oligopeptides by solid-phase peptide synthesis using Fmoc/tBu strategy and active ester based coupling on
„MULTIPIN NCP” non-cleavable platform (Chiron Mimotopes Peptide System). The binding properties of
these peptides were studies by ELISA using anti-filaggrin autoantibodies from biological samples. The amino
acid compositions of peptides were determined before and after repeated ELISA experiments using a
ninhydrin based amino acid analysis approach (SYKAM 3000 amino acid analyser). For the analysis sample
preparation method was developed. The pin-bound peptides were hydrolysed in N2 atmosphere using 6 M
HCl for 24 or 48 hrs at 105 oC. The effect various experimental circumstances (e.g. regeneration cycles,
solvents) on binding data was investigated. Our results suggest that the method reported is highly efficient for
quality control of pin-attached peptides, easy to use and provides reproducible results. In addition it could
provide quantitative data for monitoring the integrity (e.g. after regeneration) of oligopeptides attached to
solid phase and to develop new protocols for complex biological matrices.
This work was supported by grant from the National Office for Research and Technology, Hungary (GVOP
3.1.1.-2004-05-0183/3.0).
[1] Schellekens, G.A.; de Jong, B.A.W.; van den Hoogen, F.H.J.; van de Putte, L.B.A. J. Clin. Invest., 1998,
101, 273-281.
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PP50: Combinatorial fabrication of thin film-libraries and analysis of their piezoelectricity
by ultrasonic piezo-mode imaging.
D. Rende,1 W.F. Maier,1 U. Rabe,² and W. Arnold2
1
Department of Technical Chemistry, Saarland University, Saarbrücken, Germany; 2Fraunhofer Institute for
Non-Destructive Testing (IZFP), Saarland University, Saarbrücken, Germany.
Due to their applications in the field of microelectronics, memories, and micro-electromechanical systems
(MEMS) there is an increasing interest in thin films of ceramics with defined electro-active properties.
Considering the complexity of parameters on which the properties of such materials depend on,
combinatorial strategies are well suited for searching them.
We have developed a high-throughput approach to discover new piezoelectric materials by using a nondestructive characterization tool [1]. For the automated production of the thin film libraries a sol-gelsynthesis was used. Precursor solutions were mixed by a liquid handling robot and subsequently, applied
onto a pre-structured wafer by chemical solution deposition.
After calcination the film were analyzed by atomic force microscopy (AFM) employing the ultrasonic
piezomode [2,3]. The figure shows the principle of the AFM ultrasonic piezomode.

A sinusoidal voltage is applied between an electrically conductive cantilever and a base electrode below a
piezoelectric sample [4]. The localized electric field emanating from the sensor tip of the AFM induces a
deformation on a local scale due to the inverse piezoelectric effect, and the amplitude and phase of the
induced surface displacement is sensed by the tip. In the ultrasonic piezo-mode the frequency of excitation is
adjusted to a contact resonance frequency of the conductive cantilever. Simultaneously with the acoustic
image a topography image of the surface was acquired.
[1] Rende, D.; Schwarz, K.; Rabe, U.; Maier, W.F.; Arnold, W. Progr. Solid. State Chem., 2007, in press.
[2] Rabe, U.; Kopycinska, M.; Hirsekorn, S.; Arnold, W. Ultrason., 2002, 40, 49-54.
[3] Rabe, U.; Arnold, W. Appl. Phys. Lett., 1993, 64, 1493-1495.
[4] Güthner, P.; Dransfeld, K. Appl. Phys. Lett., 1992, 61, 1137-1139.
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PP51: High-Throughput In Situ Screening of Materials and Catalyst Libraries by X-ray
Absorption Fine-Structure (XAFS) Spectroscopy.
N. Tsapatsaris,1 A.M. Beesley,1 N. Weiher,1 A.J. Dent,2 F.J.W. Mosselmans,2 I. Harvey,4 S. Hayama,2 S.
Russu,3 M. Tromp,3 J. Evans,2,3 and S.L.M. Schroeder1
1
The University of Manchester, Molecular Materials Centre, School of Chemical Engineering and Analytical
Science & School of Chemistry, Manchester, M60 1QD, PO Box 88, UK; 2Diamond Light Source, Chilton,
Didcot, OX12 0QX, UK; 3University of Southampton, School of Chemistry, Southampton, SO17 1BJ,
United Kingdom; 4CCRLC Daresbury Laboratory, Warrington, Cheshire, WA4 4AD, UK.
An XAS (X-ray absorption spectroscopy) data acquisition and control system for the analysis of dynamic
materials libraries under control of temperature and gaseous environments has been developed. The system is
compatible with the 96-well industry standard and coupled to multi-stream quadrupole mass spectrometry
(QMS) analysis of the reactor effluents. An automated analytical workflow generates data quickly compared
to traditional individual XAS data acquisition and performs analyses in quasi-real time, thereby allowing
rapid determination of structure-function correlations during gas/solid reactions and in heterogeneous
catalytic systems. Both the X-ray absorption near-edge structure (XANES) and the extended X-ray
absorption fine-structure (EXAFS) can be monitored, with fast XANES screening in practice followed by
slower EXAFS data acquisition for selected materials only, which are identified through the fast XANES
screens. The novel 96-reactor array system allows in situ XAS probing of stationary solid phases under
controlled gas flow and temperature. Graphical subroutines written in LABVIEW ® integrate the temperatures
control, the mass flows, the x, y, z and  reactor positioning and the gas effluent analysis. An HT data mining
computational tool has been developed to automatically facilitate the identification of important spectral
features and to monitor them online; these include absorption edge-steps, edge positions, pre-edge peaks as
well as near-edge peak („white line‟) intensities. EXAFS parameters in k and R space are obtained through a
semi-automated batch EXAFS analysis tool that performs first-shell single-scattering fitting using the
IFEFFIT [1] XAS analysis software libraries. Coordination numbers, nearest neighbour distances as well as
Debye Waller factors are obtained and visualised graphically, aiding the recognition of trends during
experimentation. We will present results of an investigation of catalyst libraries containing -Al2O3-supported
Cu/Pt/Au catalysts for low-temperature oxidation reactions. The data reveal a strong influence of the solidphase preparation parameters on the phase composition of the catalysts, which impacts on their activity for
low-temperature oxidations. Best activities for CO oxidation were obtained for catalysts containing
CuO/Cu2O and metallic Au nanoparticles. The nature of the active site in these materials will be discussed.
[1] Newville, M. J. Synch. Rad., 2001, 8, 322.
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PP52: Chiral separation of amino acid (Phenylalanine) using Nanoporous D-Phe imprinted
Poly(Acrylic acid/Acrylonitrile) membrane by Ultrafiltration process.
N. Ul-Haq and J.-K. Park
Department of Chemical Engineering, Kyungpook National University, Daegu, Republic of Korea.
The remarkable molecularly imprinted technology was introduced by Wulff [1]. The target molecule (D-Phe)
was introduced during polymerization process. The extraction of template was done after the completion of
polymerization. The template after removal left behind imprinted recognition cavities in polymer matrix [2]
similar to the template structure. The prepared D-Phe imprinted membrane was used for chiral separation of
Phenylalanine. The membrane was found to be nanoporous (Figure a), ultra thin (Figure b) and pH sensitive.
The membrane not only successfully recognize target molecule but also facilitated permeation of target
molecule.

Figure a. Surface morphology of membrane.

Figure b. Cross-sectional morphology of membrane.

The selective rejection was also observed along with selective rejection and selective which was not observed
previously by other researchers. The chemical structure of membrane was characterized by FT-IR and
morphology was studied by SEM.
[1] Wulff, G.; Sarhan, A. Angew. Chem. Int. Ed. Engl., 1972, 11, 341.
[2] Kobayashi, T.; Fukaya, T.; Abe, M.; Fujii, N. Langmuir, 2002, 18, 2866.
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PP53: Solid-phase immobilized Palladium-carbene catalysts.
K. Worm-Leonhard and M. Meldal
Carlsberg Laboratory, SPOCC Centre, Gamle Carlsberg Vej 10, DK 2500 Valby, Denmark.
Chiral imidazolium building blocks have been synthesized and used as N-heterocyclic carbene precursors.
The building blocks, possessing either carbene functionality or a carbene combined with a neighboring
pyridine ring, have been cleanly incorporated into a series of solid supported peptide chains using standard
solid-phase peptide synthesis.
A general route for generating the corresponding Palladium-carbene ligands on solid-phase has been
developed and applied successfully. This allows for the generation of larger libraries consisting of an amino
acid backbone of variable length coupled with a palladium bound carbene moiety.
The catalytic properties of the newly developed ligands were evaluated in a series of reactions, one of them
being the Suzuki reaction. These reactions were carried out in H 2O without any organic solvent added and in
the presence of only 5 mol% catalyst. After work up and purification the desired products were isolated in
good yields. Furthermore, the solid-phase immobilized palladium catalyst proved to be intact and reusable
after the reaction had taken place.
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Topic: Innovative Technologies in Combinatorial Sciences
PP54: Combinatorial optimization of the novel one step selective synthesis of monosubstituated di-carboxylic acids by using automated continuous flow system and carbon
monoxide.
C. Csajagi, B. Borcsek, K. Niesz, L. Urge, and F. Darvas
1
ThalesNano Inc., Zahony u. 7, Budapest H-1031, Hungary.
The syntheses of selectively mono-derivatised aromatic di-carboxylic acids such as amide and ester
derivatives require selective protection deprotection and is difficult by conventional methods. The monosubstituted di-carboxylic acids are useful intermediates in medicinal and combinatorial chemistry, but the
automated library synthesis of these materials has, until now, not been possible. Also, the selective synthesis
of mono-substituated aromatic di-carboxylic acid compounds are not known well in the scientific literature.
Carbonylation is ideal for one-step production of carboxylic acid derivates from aryl-halogenides. By
utilizing X-Cube™, a continuous flow microscale reactor developed by ThalesNano Inc., [1] we have
performed triphasic reactions effectively by introducing hazardous gases (for example carbon monoxide) into
the reaction mixture. We have discovered and optimized a one step reaction leading to selectively monoderivatised di-carboxylic acids, resulting in the generation of novel compounds. The halogenated aromatic
carboxylic acids were reacted with CO and amines or alcohols within catalyst cartridges (CatCarts™) [2]
filled with different immobilized homogeneous catalysts, such as palladium-tetrakis on a polymer bound
support resulting in the desired compounds. The mechanism of this reaction is a carbonylative cross coupling
of amines and aryl halogenides.

High conversion and yields were observed. The system was also integrated with automated liquid handlers
allowing the automated synthesis of compound libraries. In the presentation the fast combinatorial
optimization of the reaction conditions (pressure, temperature, base, solvent and catalyst) with the X-Cube™
compared with traditional batch mode synthesis methods will be described. In addition, mechanistic analysis
and further potential applications will also be elaborated on.
[1] Jones, R.V.; Godorhazy, L.; Varga, N.; Szalay, D.; Urge, L.; Darvas, F. J. Combi. Chem., 2006, 8, 110116.
[2] Horvath, H.; Papp, G.; Csajagi, C.; Joó, F. Catal. Commun. 8, 2007, 442-446.
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PP55: Design, Selection and Biological Evaluation of Kinase Focused Libraries.
A. Gulyás-Forró,1 P. Hliva,1 Á. Papp,1 F. Deák,2 G. Sármay,3 Z. Lőrincz,1 S. Cseh,1 and G. Dormán1
1
AMRI Hungary, Záhony utca 7, Budapest, H-1031, Hungary; 2Institute of Biochemistry, Biological
Research Center, Hungarian Academy of Sciences, Temesvári krt. 62. Szeged, H-6726 Hungary; 3Dept. of
Immunology, Eötvös Loránd University, Pázmány Péter sétány 1/c, Budapest, H-1117, Hungary.
The human kinome comprises about 500 different kinases. Kinases play fundamental roles in many
intracellular pathways (e.g. in cytokinesis, cell proliferation, differentiation, and apoptosis), therefore, they
are involved in various diseases. There are significant efforts to identify selective inhibitors, thus, libraries
focused towards particular kinases in the target family have become very attractive starting points in the
screening campaigns [1].
In our focused library design approach first we extracted structures that inhibit various kinases with an
activity threshold of 150 nM from publicly available databases and publications. In parallel, kinase-biased
privileged structures were collected from the literature and the list was complemented with additional
recurring substructures obtained after clustering and analyzing in-house the kinase inhibitor chemical space.
Since the central privileged cores interact with the hinge-region (ATP-binding domain) and also direct the
selectivity mediating groups towards the front and back pocket, we extended the chemical space around the
cores and developed a multistep procedure combining various 2D approaches to generate focused libraries.
First, applying the previously identified recurring structures we carried out an extended substructure search
on our 260,000 non-exclusive repository containing 248 libraries with Markush structures allowing any kind
of substituent and fused ring system variations. As a result, we selected more than 100 libraries. In the second
step, this subset was applied in a series of similarity searches using subtype specific inhibitors collected
(Tanimoto similarity limit was 0.7). The resulting libraries were between 300-2000 in size depending on the
similarity threshold applied, and the purity limit was 85% LC-MS.
In this way several kinase focused sets were generated including p38 MAP kinase, CDK2, PI3 kinase, Abl
kinase, Akt kinase, Raf kinase, GSK kinase, JNK, IKK and various protein tyrosine kinases (PKA, PKB,
PKC).
In our presentation we describe the major steps of our focused library generation together with the
preliminary biological evaluation using low- and medium-throughput assays.
[1] Prien, O. ChemBioChem, 2005, 6, 500-505.

PP56: Phosphoranes as linker reagents: Synthesis of a sphingosine library via smooth CCcouplings on polymer support.
A. El-Dahshan and J. Rademann
Leibniz Institute for Molecular Pharmacology (FMP), Robert-Rössle-Str. 10, 13125 Berlin, Germany,
Institute for Chemistry, Free University Berlin, Takustr. 3, 14195 Berlin, Germany.
Sphingosine synthesis has received increasing attention in the recent years because of the growing
recognition of the biological importance of a range of sphingolipids. We developed an effective method
based on the mild C-acylation of polymer-supported 2-phosphoranylidene acetates to 1 for the ready and
stereoselective preparation of sphingosines, and ceramides. Currently these molecules are investigated as
involved inhibitors of enzymes in the ceramide metabolism. The same diversity modified solid phase concept
was used to prepare peptidyl--ketoaldehydes, peptidyl-2,3-diketoesters, and peptidyl vinyl ketones, which
are known as excellent inhibitors of serine-, and cysteine protease [1].
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[1] El-Dahshan, A.; Weik, S.; Rademann, J. Org. Lett., 2007, 6, 949-952.
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PP57: Fully Automated Flow-Through Synthesis of Secondary Sulfonamides in a Binary
Reactor System.
C.M. Griffiths-Jones, M.D. Hopkin, D. Jönsson, S.V. Ley, D.J. Tapolczay, E. Vickerstaffe, M. Ladlow, and
D. Guthrie
Duncan Guthrie, Vapourtec Ltd.
A fully automated flow-through process for the production of secondary sulfonamides is presented. Primary
sulfonamides were mono-alkylated utilising a two-step "catch and release" protocol to generate library
products of high purity. The automated flow synthesis platform incorporates four independent reactor
columns and is able to perform automated column regeneration. A 48-member sulfonamide library was
prepared as two 24-member sublibraries affording library compounds in good yields and high purities
without the need for further column chromatographic purification.

PP58: Rapid development of affinity chromatographic ligands for hGH by in silico library
enrichment and encoded beads technology.
J.E. Rasmussen,1,2 L. Nørskov-Lauritsen,1 S.F. Christensen,1 P.M. St. Hilaire,1 M. Meldal,3 C.B. Schiødt,1
and K.J. Jensen2
1
Novo Nordisk A/S, Måløv, Denmark; 2Department of Natural Sciences, Faculty of Life Sciences, University
of Copenhagen, Frederiksberg, Denmark; 3SPOCC Centre, Carlsberg Laboratory, Valby, Denmark.
With the rapidly increasing number of biopharmaceuticals in the industrial pipeline the need for efficient and
expedient purification procedures is growing. Affinity chromatography is one of the most promising
technologies in this regard, as it offers very high selectivity and can often replace lengthy and expensive
traditional chromatographic procedures. The use of combinatorial split-and-mix libraries is a powerful tool
for discovering new affinity ligands but the technique has been limited by the laborious spectroscopic and
chemical analysis needed to identify the binding ligand. We have previously introduced a novel bead
encoding technology based on a 3-dimensional image recognition of patterns made by fluorescent particles
randomly distributed inside larger beads. The unique pattern of each bead is read after each chemical
transformation by an instrument fitted with three fluorescence microscopes at a rate of 3 beads per second.
After deconvolution of the image data, the identity of the ligand synthesized on each bead is rapidly obtained
[1,2].
We present here the overall strategy for the development of synthetic affinity ligands for human growth
hormone (hGH) by the use of this technology. The library was enriched prior to synthesis by in silico
screening of a virtual combinatorial library using a large number of diverse building blocks from which a
final set was selected for synthesis. Affinity screening was performed by incubation of the library beads with
fluorescence tagged hGH. The results of the library screening will be presented.
[1] Christensen, S.F.; Meldal, M. Gen. Eng. News, 2005, 25, 58-59.
[2] Christensen, S.F.; Truelsen, J.H.; Meldal, M.; Michael, R.; Johanssen, I., Intl. Patent WO04028682, 2004.
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PP59: Kinetic effect of vitamin C on mushroom tyrosinase in vitro.
M. Babaei,1 R. Sariri,1 and K. Haghbeen1
1
Department of Biochemistry, The University of Guilan, Rasht, Iran; 2National Institute for Genetic
Engineering and Biotechnology, Tehran, Iran.
Tissue browning in fruits and vegetables damaged by mechanical injury during harvesting, postharvest
storage or processing is one of the main causes of quality loss. Polyphenol oxidases (PPO) (EC 1.14.18.1) are
oxido-reductases that catalyze the hydroxylation of monophenols and the subsequent oxidation of odiphenols to o-quinones. The enzymatic products, o-quinones, are susceptible to oxidation, leading to
polymerization and the formation of brown, red or black pigments. Tyrosinase is also the key enzyme in
melanogenisis in human. The malfunction of the enzyme results in different pigmentation disorders in eye,
hair and skin. Apart from a cosmetic point of view, melanins take part in some other biological processes
which show the importance of tyrosinase function. Vitamin C, the important water soluble vitamin
participates in different vital processes of life. The interaction of vitamin and tyrosinase has, therefore been
the subject of a wde range of research works. However, the results of researches have produced
contradictable results.
In this peace of research we studied the kinetics of interaction of tyrosinase with vitamin C in vitro. The
results showed that there is little direct interaction between tyrosinase with vitamin C. Therefore the idea that
vitamin C reduces the copper ions in the active site and causes activation of the enzyme seems to be
incredible. Kinetic studies showed that vitamin C has affected the kinetic graphs of both cresolase and
catecholase reactions (Figure 1). Analysing the kinetic data suggests that vitamin C has influenced the kinetic
of mashroom tyrosinase activities by reducing the o-quinonic products of the enzymatic reactions.
OH
OH

MT / O2
R
OH

O
O

MT / O2

R

AsA

R

OH
OH

R

Figure 1. The cresolase and catecholase reactions of tyrosinase.

This effect is practiced like an inhibition effect during catecholase reaction because the free tyrosinase is
divided between the original substrate and the reduced product. However, in cresolase reaction, the reduced
o-quinonic product functions as a dihydroxy compound which can modify the kinetic of mono-oxygenase
activity of tyrosinases.

PP60: A large combinatorial screen of metal scavenging polymers using high throughput
ICP analysis techniques.
P.A. Boguszewski,1 G. Hibberd,2 A.F. Coffey,1 and F. Spadola1
1
Polymer Laboratories Ltd, Now a part of Varian, Inc., Essex Road, Church Stretton, Shropshire SY6 6AX,
UK; 2Varian Ltd, 10 Mead Road, Oxford Industrial Park, Yarnton, Oxford.
The diversity and reliability of organometallic reactions has increased greatly over the last few decades, and
it is commonplace to see such reactions in high throughput and process chemistry environments. The removal
of active metal reagents or residues is essential to provide clean and safe compounds for screening. We have
developed a range of polymeric materials suitable for metal sequestration and have proven their efficacy for
commonly used metals, such as palladium, ruthenium, platinum and tin. In order to expand these studies to
encompass all synthetically useful metals, a large combinatorial study was undertaken using a range of
functional polymers. This exercise was only possible using modern, high throughput ICP analysis techniques
and instrumentation. Herein, we will describe definitive polymer selection criteria for effective scavenging of
a large range of metal species.
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PP61: A scaleable route to a polymer supported hypervalent iodine (V) oxidant.
P.A. Boguszewski, M.J.I. Williamson, F. Spadola, and A.F. Coffey
Polymer Laboratories Ltd, Now a part of Varian, Inc., Essex Road, Church Stretton, Shropshire SY6 6AX,
UK.
The use of hypervalent iodine species as oxidants is widespread in synthetic chemistry, particularly in
medicinal drug discovery, where selectivity and functional group tolerance can be very important. Oxidants,
such as Dess-Martin reagent and IBX, are highly effective for a range of oxidation chemistries but do suffer
from several limitations. The Iodobenzoic acid by-products at the end of a reaction can be difficult to
remove, particularly if the target compound is polar and elicits strong anion exchange interactions. Another
limitation is the potentially explosive nature of these reagents when they are present in high concentrations.
These limitations have been addressed with the introduction of immobilized hypervalent iodine oxidants
based on silica and polymer backbones. These materials, although effective, are produced using methods that
involve many synthetic steps, or oxidants which are difficult to prepare on scale or have safety implications.
These practical considerations can limit overall yield, batch-to-batch reproducibility and production scale.
Herein we will report the development of a scaleable synthesis of a polymer supported IBX reagent allowing
the effective production of kilo quantities. This immobilized reagent can be synthesized with excellent
reproducibility, has a high loading compared to conventional supports and shows high levels of reactivity
towards a range of substrates.

PP62: New Accessories for High Throughput and Combinatorial Approach in a
Microwave Batch Reactor.
A. Stadler
Anton Paar GmbH, Anton-Paar Strasse 20, 8054 Graz, Austria.
Alexander.stadler@anton-paar.com
The Anton Paar GmbH introduces new accessories for efficient method development and high throughput
approaches in our multimode batch reactor Synthos 3000 for reliable handling of small scale applications in
microwave-assisted organic synthesis at elevated pressure.
The new Rotor 64MG5 offers simultaneous processing of up to 64 screw-cap glass vials with an operation
volume of 0.3 to 3.0 mL. Operation limits of 200 °C and 20 bar make it useful for method development and
parallel optimization processes. Its reliability is demonstrated via two valuable routes of heterocycle synthesis,
generating 24-member libraries of thiophene and oxindole derivatives. 1
Furthermore we introduce a unique well-plate system allowing screening reactions in a 8x6 well format with
operation limits of 200°C and 20 bar. A reaction volume of 0.3 mL per well allows initial synthesis in the mg
range. Using silicon carbide (SiC) as well plate material even low-absorbing or microwave-transparent
mixtures can be applied effectively. An appropriate turntable enables to proceed up to 4 of these SiC well
plates in one run resulting in 192 parallel reactions at a time. Reaction control is achieved by sensing the IR
temperature of the plate surface. The standard dimensions of this new accessory simplify the workflow as the
tool is applicable in conventional centrifuges, freeze driers or autosamplers.
As a proof of concept to demonstrate the excellent homogeneous heat distribution within the plates a library of
2-aminopyrimidines was generated.2
The results of all transformations correspond nicely with previous single run experiments showing no
significant deviation of conversion or yield.
In conclusion, those new tools extend the range of applications in the Synthos 3000 platform enabling
microwave assisted synthesis from the smallest range up to multigram production in one single instrument.
[1] Boehringer-Ingelheim Austria, Dep. Medicinal Chemistry, unpublished results.
[2] Kremsner, J.M.; Stadler, A.; Kappe, C.O. J. Comb. Chem., 2007, 285-291.
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