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A. ABSTRACT AND KEYWORDS
Among the non-natural polymers with the propensity to form well-defined secondary structures, the
peptidomimetic foldamers are attracting increasing attention. These compounds have found various
biomedical applications and their self-assembling systems can form nanostructured materials. The project
aims to develop the peptidomimetic foldamers into a technology platform in drug discovery and biomedical
applications, which can yield novel drug candidates targeting cellular circuitries being non-druggable thus far
with the small molecule or antibody approaches. The challenges addressed in this action are: (i) efficient
enantioselective synthesis of building blocks; (ii) stabilizing foldameric secondary structures with chemically
diverse side-chain patterns; (iii) efficient synthesis of foldamer libraries; (iv) extensive biological screening of
the foldamer libraries on pharmacologically relevant targets; (v) controlled self-assembly of foldamers into
functional nanostructured particles.

Keywords: foldamers, peptides, biomimetics, unnatural amino acids, nanomaterials

B. BACKGROUND
B.1 General background

Definition of the research topic. The macromolecules and ligands responsible for the functioning of living
organisms are basically built up from a very restricted number of building blocks (e.g. alpha-amino acids and
nucleic acids). Proteins with a propensity to fold into well determined hierarchical 3D structures, such as
enzymes and receptors, have developed in Nature in an evolutionary time scale. However, scientists now
have a clearer picture of the background to these developments: the principles of protein design are not
restricted to the realm of the heteropolymers of alpha-amino acids, but can be generalized and extended to
any polymer with a tendency to fold into the periodic and/or specific compact structures referred to as
foldamers. Such foldamers include synthetic oligomers constructed from unnatural amino acids (AAs) with
more than one carbon atom (beta- and gamma-AAs) in the backbone and also from aromatic AAs. In the
proposal these building blocks are designated as homologated amino acids (HAAS).

Folded polymers are used in Nature for vital processes, from catalysis to information storage, cellular
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signaling, and molecular transport. Non-natural folded polymers, or foldamers, have the potential for similar
versatility, and the design of such molecules is of considerable current interest. Peptidomimetic foldamers are
the best-characterized systems, as they populate a wide array of side-chain controllable secondary structures
(a number of helix types, sheet forming strands and turn motifs), and they can be exploited as rigid and easily
tunable molecular scaffolds. These molecules are unique among molecules of synthetic or natural origin,
because they behave as a link between the world of small molecules and macromolecules.

Foldameric helices closely similar to the alpha-helix have potential as biomimetic materials in biomedical
research. The most attracting applications of this paradigm are in drug discovery, which can yield novel drug
candidates targeting cellular circuitries being non-druggable thus far by using small molecule or antibody
approach. Peptidic foldamers are useful tools in drug discovery, because they withstand the hydrolase
enzymes, and due to their modular structure, they are ideal candidates in a combinatorial approach. The key
building blocks are the unnatural amino acids (AAs) with more than one carbon atom (beta- and gamma-AAs)
in the backbone (homologated AAs, HAA) including aromatic amino acids, which are important in themselves
for the preparation of modified analogues of biologically active peptides. A highly interesting aspect is the
foldamer’s self-assembly: nanostructures from foldamers with tailored secondary structures can be prepared
by propagating the noncovalent forces over a longer scale to create ordered materials. These peptidomimetic
self-assembling systems can have biomedical applications (eg. stimuli responsive drug delivery systems).

Need for a COST Action. An emerging field will be covered in a coordinated action. These intriguing
molecules with tailored properties and potential biological activities, are anticipated to elegantly solve
problems in the fields of biology and chemistry. To achieve success on the application side, an
interdisciplinary approach is necessary. An efficient research pipeline requires close cooperation between the
following fields: organic synthesis of novel HAAs, foldamer design and synthesis, structural characterizations,
computer-aided drug design and biological screening. Cross-fertilization between the participants with
different expertise and common goals will result in a well defined and targeted research. Implementation of a
COST Action would be effective, since the lack of interdisciplinary communication channels in this field is a
more imminent problem than lack of research funds.

To realise the above objectives, a COST Action is the most appropriate instrument. Based on a cross-cutting
focus of this Action, synergies can be developed only by a bottom-up network. The planned meetings,
workshops and the exchange of young scientists will lead to exchange of knowledge (from the synthetic
procedures to highly sophisticated structure analysis) and the development of new strategies and ideas for
individual projects within the Action. The state-of-the-art clearly shows that a wide European network is
needed in this area. Also, an important feature should be the open access for new participants, clearly a
characteristic of the COST programme. This action would facilitate reaching the critical mass to develop the
foldamers to a readily available technology platform.

B.2 Current state of knowledge

Current state of the art. An understanding has been developed of the importance of noncovalent
interactions in regulating protein folding, assembly and catalysis; these concepts have now been put to the
test through the successful computational design of proteins from scratch. However, the rules used in these
studies have been largely developed with peptides and proteins composed of alpha-amino acids, which leads
to the question of whether our understanding is overly parameterized and specific to conventional peptides,
or whether it is truly general in nature. To address this question, systems were extended to the new
nonbiological structures, thereby critically testing our understanding of biological structure while
simultaneously developing new building blocks and molecular framewaorks for the design of pharmaceuticals,
diagnostic agents, nanostructures and catalysts. By changing the identity of the backbone, we enter into
fundamental questions regarding rules of folding; hence the recent interest in foldamers.
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Because of the diversity of sizes, shapes and arrangements available with non-natural monomers, this field
offers an astronomical number of combinations for designs of molecular interaction modules supported by
foldamer frameworks. The creation of these frameworks has already resulted in many intellectually useful and
functionally interesting molecules. So far, a number of promising biological applications have been published
where the secondary structure of designed foldamers was essential, such as foldamers capable of mediating
cell penetration, inhibitors of fat and cholesterol absorption, selective antibacterial amphiphiles, RNA binding
and inhibitors of the interaction between the tumour suppressor p53 and the sequestering factor hDM2.
Foldamers have a potential to constitute a novel class of drug scaffolds having designable molecular shape
and surface chemistry pattern (besides antibodies and small molecules). As more versatile frameworks are
created it will be increasingly possible to design foldamers that bind to almost any surface. Indeed, we are
only beginning to scratch the surface of this field.

The chiral homologated amino acid (HAA) building blocks have received an enormous attention, due to their
presence in natural products, their relevant pharmacological activities (antitumor, antibacterial, antifungal,
etc.) and their use as precursors of beta-lactams (penicillins, cephalosporins). The fact that chiral HAAs are
often incorporated in natural products which by evolution often preserve “privileged structures”, means that
the class of HAAs generates many potential lead-structures in drug research. Since these HAAs generally
contain chiral centers, their synthesis requires modern preparative approaches, most often creative utilization
of the natural chiral pool and/or application of sophisticated enantioselective synthetic methods including the
enzyme catalyzed conversions.

Current scientific challenges addressed

1. Discovery of new foldameric secondary structures and development of de novo design strategies.
2. Effective stabilization of the known secondary structures, especially in the biologically relevant
agueous medium.

3. Design and synthesis of foldamers having biomimetic molecular surface to facilitate interactions
with biologically relevant target molecules.

4. Construction of functional self-assembling foldamer systems.

5. Continuous extension of the pool of HAAs is essential to provide access to a broad range of new
peptidomimetic foldamers.

6. Synthesis and biological testing of foldamer libraries.

B.3 Reasons for the Action
Immediate benefits

The application driven research coordinated in this Action will result in (i) novel enantioselective synthesis
methods having wider relevance in bioorganic and medicinal chemistry, (ii) new HAAs for foldamer
construction that are directly useful also in drug development as highly functionalized building blocks, (iii)
foldamer libraries targeted for protein-protein or protein-carbohydrate interactions, (iv) biomimetic foldamers
as technology platform for biomedical research. In the time-frame of the project, promising hits or even drug
candidates are expected on the basis of the foldamer technology.

Long term benefits

This Action will give rise to a vivid cross-European cooperation, which will lead to a number of patents,
thereby creating an intellectual portfolio for the associated and future spin-off companies. Despite the fact
that pioneering research on peptidomimetic foldamers was conducted in Europe, only a few research groups
embarked on related projects. An analysis of the papers containing the keyword foldamer in the past 5 years
reveals that the greatest part of this research was performed in the United States (ca. 50% of the references),
while Europe lags behind (25% of the references). Moreover, the publications and patents related to
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biomedical applications are overwhelmingly of US origin. Thus, the organization of a network on this complex
topic in Europe could reduce this gap between Europe and the United States.

B.4 Complementarity with other research programmes

Larger scale cooperation is apparently absent in Europe. An FP7 IAPP involving a large Pharma company
and two academic research groups has just been accepted and an FP7 Initial Training Network (ITN) project
is planned. While this Action focuses on the joint planning, the determination of the common goals and the
concerted research among the participants, the IAPP ITN project will be responsible for the supply of young
and well trained researchers devoted to the field, and will provide entries to the industrial sector.

C. OBJECTIVES AND BENEFITS
C.1 Main/primary objectives

The main objective of the Action is to turn the scattered spectrum of European foldamer research into an
application inspired concerted endeavour. Our goal is to relay the ideas, pharmacophore models and
requirements among the potential biomedical applications (e.g., inhibition of protein-protein interactions,
self-assembling nanostructured drug delivery systems, functional biomimetic materials, etc.), to the
laboratories involved in foldamer design and synthesis, and the researchers who are continuously extending
the pool of HAAs. This parallel top-down and bottom-up information handling is expected to boost the
application oriented foldamer research in Europe.

C.2 Secondary objectives

The main goal will be achieved through the secondary (quantitated) objectives below:

1. Efficient enantioselective synthesis of novel chiral HAA building blocks focused on foldamer construction;
40-50 core skeletons (more than 500 new molecules) are expected during the project.

2. Efforts will be directed toward the creation of a molecular database of the HAA building blocks synthetically
available in the laboratories of the partners.

3. Stabilization of the foldameric secondary structures with chemically diverse side-chain patterns. De novo
foldamer secondary structure design algorithm will be developed.

4. Efficient synthesis of foldamer arrays based on HAA building blocks. The problem of the oligomer libraries
will be addressed by at least two major approaches: (i) in situ array synthesis, (ii) chemical chip printing.

5. Biological screening of the foldamer libraries on pharmacologically relevant targets. The major targets are
the immunosupressant and tumor metastasis related Galectin-1 protein, Alzheimer-disease related amyloid
beta-peptide aggregates (oligomers and globulomers) and integrins. The collection of the target molecules
will be later extended to other proteins as further participants join the Action.

6. Controlled self-assembly of foldamers into distinct tertiary structures or nanostructured particles with

specific function. This part of the research addresses fundamental questions, such as the dependence of the
self-assembling propensities on the stereochemical pattern, and on the side-chain chemistry.
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C.3 How will the objectives be achieved?
Human resources

At the start, the project will involve approximately 100 researchers including 20 post docs, 50 PhD students,
10 professors/senior researchers, a number of technicians and undergraduate researchers. At least 35% of
the staff works in the field of the building block synthesis and characterization, 35% is involved in the
foldamer design, synthesis and characterization, 20% in functional foldamer synthesis and in vitro biological
screening and 10% performs the necessary high-performace molecular modelling (molecular dynamics, ab
initio calculations and docking). Obviously, some overlap is expected between the fields at the personal level
of activities. The number of the participating researchers will be doubled by the end of the second year of the
project, due to the new research groups entering the project. The molecular biological tests on the targeted
protein-ligand interactions, such as binding affinity screening and biomolecular X-ray, NMR and MS
measurements will be carried out in the participant’s laboratories. The cell level in vitro biological test, and the
in vivo screens (if necessary for the highly successful candidate molecules) will be carried out in cooperation
with laboratories specialized in the field. Later, their association to the Action is anticipated.

Laboratory surface and equipments

The total laboratory surface currently available for the project is estimated to 700 m2 in all the seven currently
joined participant laboratories, which will certainly increase with the accessing partners. All the participating
laboratories are well equipped meeting the safety requirements for organic synthesis. For the analytical tasks,
HPLC, MS, several high-field NMR (triple resonance probes for protein NMR) and X-ray are available at the
partners.

C.4 Benefits of the Action

The technical benefit from this COST Action is the technology platform based on the peptidomimetic
foldamers, which can be a stepping stone for the future association of companies and further participants.
The resulting technologies will provide efficient tools in drug discovery and development and will facilitate
addressing pharmacological problems in a chemical biology approach. Implementation and promotion of such
technology by this COST Action will thus have economic impact for participating European countries. This will
increase competitiveness with respect to other leading countries such as USA.

The major strategic benefit of this Action is the generation of a synergistic approach for the synthesis of the
HAA building blocks and their application in bioactive foldamers. Only this combination will lead to
breakthroughs and future implementation. An important benefit of the Action is also to bring together experts
from different areas and countries with expertise ranging from enantioselective synthetic methods, foldamer
research and drug discovery, which is required for the interdisciplinary objectives of this Action. Through
short term scientific missions this interchange of knowledge will be promoted, especially among young
scientists. The incorporation of small and medium enterprises (SMEs) and leading European companies will
benefit the European economy by implementing new technologies and thus increase competitiveness. The
field is in an incubation phase, therefore implementation of an integrating COST Action would be highly
effective. Subsequently, this project will be eligible for access to the EU framework programmes.

C.5 Target groups/end users

The likely end users will be the biotech and pharma sector. These include all participants in the sector such
as government bodies, researchers, consumers, biotechnology/big pharma companies, venture capital
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companies, and the academic research establishments with pharmaceutical and life science activities. Small
or medium molecular weight self-organizing drugs will be good candidates to address macromolecular
interactions undruggable by using small molecules or antibodies, which will also contribute to the health and
safety of European citizens.

D. SCIENTIFIC PROGRAMME
D.1 Scientific focus

The scientific focus of this Action is placed on the construction of potentially bioactive and self-assembling
foldamers. The peptidomimetic foldamer technology relies heavily on the effective synthesis of carefully
designed HAA building blocks. Therefore the scientific work will cover three major tasks: (i) HAA building
blocks, (ii) foldameric secondary structures and their controlled self-assembly and (iii) construction of
functional foldamers. The separation of the three tasks into WGs is rather formal and has been done to
facilitate management purposes. Nonetheless, there will be constant communication between the WG as the
goals and outputs are directly linked at several places. These are explicitly indicated in the workplan.

D.2 Scientific work plan — methods and means
WG1: HAA building blocks

The most important challenge addressed in this WG is the advanced enantioselective chemical
(photochemical) and biocatalyzed synthesis of cyclic beta-amino acids functionalized in the side chain with
diverse groups as those have the greatest potential to serve as building blocks in functional peptidomimetic
foldamers. Often, a small ring topology in the backbone governs the self-organization of the foldamer. The
most investigated are the structures with a five- or six-membered ring (2-aminocyclopentane- and
2-aminocyclohexanecarboxylic acids), and structures with N and C-3 incorporated in a pyrrolidine or
piperidine ring (proline analogs). An important aspect is the application of the most constrained beta-AAs
concerning 2-aminocyclopropanecarboxylates, 2-aminocylobutanecarboxylates,
3-aminoazetidine-2-carboxylates and N-C-3-heterocyclic beta-AAs with an aziridine or azetidine structure.
The synthesis of these type of building blocks will be pursued since their structuring effect is to be determined
in foldamers and they have biological relevance even in their monomer state (eg.: carboxypeptidase A
inhibition, gametocides).

Currently, a challenge in the HAA synthesis in relation to the foldamer design is the functionalization of the
side-chains in cyclic HAAs. The functionalized building blocks allow the fine tuning of the hydrophilic
properties and pharmacophore anchor points of the designed foldamer without loosing the secondary
structure. Enantioselective synthesis routes will be developed to introduce various functional groups on the
side-chains of the cyclic structures.

The control over the foldamers self-organization properties is possible through several factors, however the
effects of the specific side-chain shape and bulkiness are to be studied. To reach this goal, synthesis of cyclic
HAAs with special side-chain shapes will be attempted. The utilization of the natural chiral pool will be
attempted for HAA synthesis, e.g. natural alpha-AAs, terpene and sugar derivatives can be excellent starting
materials.

Although, the syntheses of the open-chain beta2- and beta3-substituted AAs from the natural alpha-AAs are
known, novel and increased efficiency methods are still sought. For example, stereoselective methodologies
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for the preparation of enantiomerically pure beta,gamma-dehydro-beta-amino acids and cyclic beta-amino
acids could be developed by means of the C-N bond formation through asymmetric conjugate addition.
Certain open-chain beta2,3-disubstituted AAs have been synthetized too but the collection of these
interesting building blocks should be widened as they have useful structuring effects in foldamers.

In general, improved methods for the synthesis of known and new HAAs including enzymatic conversions
and advanced enantioselective syntheses will be developed. The scientific focus will be extended toward the
application and development of novel synthetic approaches such as organocatalysis. Moreover, the foldamer
design will suggest novel monomer skeletons and functional group patterns, which might give orientation for
HAA synthesis.

WG2: Foldameric secondary structures and controlled self-assembly

The conformational pool of peptidic foldamers comprises a number of periodic folded conformations, which
can be classified as helices, and nonpolar and polar strands. The latter two are prone to form pleated sheets.
The numerous studies that have been performed on the side-chain dependence of the stability of the folded
structures allow certain conclusions concerning the principles of design of the peptidic foldamers. The folding
process in general is a highly complex phenomenon that is influenced by many factors, such as the residue
type, the side-chain topology and chemistry, the hydrophobicity pattern along the backbone, the solvent, the
stereochemical pattern along the backbone, etc. It is practically impossible to systematically handle all the
variables during the foldamer design, therefore human intuition played important role in the de novo creation
of the foldameric secondary structures. A major goal in this WG is to address the above problem and to
devise systematic approaches to the de novo foldamer design. Little is known about the combined effects of
the backbone homologation and stereochemical patterning. Efforts will be directed toward the development of
novel design principles, which facilitate the extension of the pool of foldameric structures via the variation of
the side-chain topology and chemistry. An important facet is the application of the highly strained cyclic AAs
in the foldamer construction (direct link to the planned developments in WG1). The scientific programme will
cover the highly restrained aromatic oligomaide foldamers, and these highly restrained AAs will be tested in
combination with various easily available open chain beta-AAs and natural alpha-AAs.

A long lasting scientific problem in the foldamer research is to attain reasonably high structural stability in
agueous environment, which would facilitate their application as protein ligands. It was observed that certain
helix types exhibit greater stability, while others are stable only in solvents of low polarity. In this respect, a
screening of the secondary structure space for inherently stable patterns will be helpful. There are design
approaches for stabilization such as salt-bridge formation or hydrophobic stacking between side-chains in
juxtapositions, which will be utilized in connection with the helices to be applied as protein ligands. In our
approach, the effects of the side-chain shape will also be utilized to stabilize helical folds resembling the
natural £-helix. For this purpose, HAA building blocks newly prepared in WG1 will be applied.

It has been pointed out that foldameric secondary structures exhibit higher order organization in a secondary
structure-dependent way. Helices tend to form bundles, while strands self-assemble into pleated sheets
eventually creating nano-sized fibrils. This WG makes an attempt to control these self-assembling properties,
which is a fundamental aspect to be resolved for further applications such as affibody mimetics (WG3).

Programmed assembly and self-assembly of soft materials offers significant promise for the generation of
new types of materials with useful properties. Through evolutionary processes occurring over billions of
years, nature has produced numerous optimised building blocks for the controlled assembly of a wide range
of complex architectures. The challenge now is to imitate these naturally occurring processes for
technological applications by using foldameric secondary structures to provide a flavour of the utility of soft
biological materials for construction purposes. Control over the nanostructured dimensions and behavior of
the foldameric aggregates are addressed in this WG.

This WG is extensible toward the studies on chimera systems created from engineered proteins chemically
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ligated to foldameric sequences and toward the nucleobase-functionalized foldamer scaffolds, which are
promising candidates in terms of molecular architecture. The scientific focus can also be widened to the
systematic computer-aided foldamer design approaches.

WG3: Functional foldamers

The major goal in this WG is to design and synthetize bioactive foldamers. In order to inhibit a specific
protein-protein or protein-carbohydrate interaction the following options exist as the molecular weight
concerned: small-molecule inhibitor (~ 0.5 kD), nanobody and affibody (6-10 kD), antibody (150 kD). The
foldamers are in the range 0.5 — 2 kD, and their molecular shape and molecular surface chemistry can be
tuned. Peptidomimetic foldamers are well suited for combinatorial approach. Synthesis of foldamer arrays on
solid support will be carried out. These arrays will combine the various secondary structures with the diverse
side-chain chemistry. Attempts will be made to synthetize these foldamer arrays in situ. High resolution
arrays will be created via chemical chip printing. These libraries will be utilized for affinity screening of the
target molecules. There is a direct connection between the subtask of de novo helix creation in WG2 and the
functional foldamer synthesis, since the screened secondary structure space will be extended to the new
helices as soon as they are reliably available.

The target molecules already in the focus of the participants are the cancer-related galectins, integrins and
diffusible 2-amyloid oligomers. It is an explicit goal to widen the circle of the targeted proteins, which
potentially requires new participants in the Action. These subtasks generally start off from a known
pharmacophore hypothesis (e.g. glycomimetic peptides for galectins) which will be mimicked by using the
foldameric secondary structures. The computer aided drug-design methodologies will be extensively utilized.
The design of the foldamer arrays will be directed by molecular modeling, docking studies and already
available pharmacophore models. If foldamers with sufficiently high affinity to the target are found the further
in vitro inhibition tests will be carried out in the laboratories of the external partners. The work can be
extended toward the development of the affibody mimetics, which requires successful experiments with the
controlled self-assembling of the helix bundles in WG2.

An important aspect is the structure of the inhibitor-target molecule complex. Where possible, structural
biology tools will be deployed (biomolecular NMR, X-ray crystallography) to gain atomic level information
about the nature of the interactions, which will greatly help the design and optimization processes.

The work covers the design and synthesis of self-assembling foldameric units and foldamers potentially

useful as drug or hapten carrier. These well-defined backbones will be used for the multiple presentation of
biological haptens, such as photon harvesting porphyrins or glycoside-type vectors for tumor cell targeting.

E. ORGANISATION

E.1 Coordination and organisation
The COST Action will consist of a Management Committee (MC) and three Working Groups (WG) and a
Short-Term Scientific Mission (STSM) programme. All practical work will be carried out within projects
planned and financed at the participating institutions/countries, while the coordination of this work will be

carried out by this COST Action. This concerted Action will increase the impact of these individual activities.

Besides the responsibilities stipulated in the “Rules and Procedures for implementing COST Actions” (doc.
COST 270/07), the Management Committee will be in charge with the following tasks:

- appoint the chairperson, the vice-chair person and the Working Group leaders during the kick-off meeting;
- plan the MC, WG meetings and workshops;
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- evaluate and monitor the progress of the Action;

- report the progress annually;

- compare the original objectives with the actual results;

- ensure networking between all participants and Working Groups;

- appoint an STSM manager and assist with evaluation of applications;
- updating of the Website;

Short-term Scientific Missions will be organised to enhance cooperation between different participating
countries and institutions. STSMs can also cut across different Working Groups. The research will be
strengthened and intensified by the exchange of young scientists between different organisations.

Milestones

1st year: (i) setting up MC and WGs, (ii) identification of the maost important lines of joint research, (iii)
determination of the detailed WG meeting schedule

2nd year: (i) involvement of new participants in the Action, (ii) actualization of the project portfolio

3rd year: (ii) evaluation of the results of the joint research projects, (ii) appearance of the enterprises (SMEs
first) in the Action

E.2 Working Groups

The Action will be organized in three Working Groups (see D. Scientific Programme). In joint Workshops
each WG will take turn to provide a state-of-the-art report, from where the other WGs are challenged to work
out integrative possibilities. Suggestions for the joint projects will be discussed and worked out in the WG
meetings. An efficient way for the common research will be realized by material transfers: HAAs to foldamer
synthesis, foldamers for screening, etc.

The responsibilities of the Working Group leaders are to:

- organise the Working Group meetings and appoint national organisers;

- coordinate the activities within the WGs in the framework of the objectives;

- promote the set-up of joint research and the writing of common publications;
- report on the WG progress to the chairperson and Management Committee.

E.3 Liaison and interaction with other research programmes

The Action will have an impact on the world-wide forum notably by (i) participation in world conferences (drug

discovery; peptide chemistry; combinatorial chemistry; nanostructured materials); (ii) creation associate

memberships for active research groups in the field outside Europe and bordering Europe; (iii) representation
in global organisations.
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E.4 Gender balance and involvement of early-stage researchers

This COST Action will respect an appropriate gender balance in all its activities and the Management
Committee will place this as a standard item on all its MC agendas. The Action will also be committed to
considerably involve early-stage researchers. This item will also be placed as a standard item on all MC
agendas.

In this field, the most important components of the capacity building are the human resource development
and the management of relationships between the research programmes. Short term scientific exchange
visits of young researchers will be employed as a managerial means especially to create novel, unexpected
links between disciplines and equipping individuals with the understanding, skills and access to information,
knowledge and training that enables them to perform effectively. This will promote the involvement and
carrier building of the early-stage researchers too. Short training courses will be announced during the WG
meetings to help the PhD students/early-stage researchers accessing information necessary for their
development.

F. TIMETABLE

This Action will last for four years. For several reasons this time frame seems appropriate. First, most projects
incorporated in this COST Action will have a duration of between three and five years. Second, the
cross-cutting cooperation between specific areas of HAAs synthesis, foldamer design, and functional
foldamers also requires a transfer of basic knowledge between experts from these different areas.

The activities to be organised during the course of the Action are shown In Table 1. During the first MC
meeting, WG leaders will be selected. WG meetings form the basis of the Action and are usually organised
twice a year. Meetings of two different Working Groups (changing the combinations) will usually be held in
conjunction. During the annual workshop, special topics will be discussed in various sessions relevant to the
Working Groups. Outside experts will be invited to this workshop while special sessions will be organised for
the industry and SMEs. Also, young scientists will be given the opportunity to present their results while
participants of the STSM programme will present the results of the missions.

Table 1. Overall timetable

Year 1 2 3 4

First MC X

Annual workshop X X X

Annual MC meeting X X X X
WG meetings* X X X X X X X X
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Final workshop X

* WG meetings will be organised with the participation of two WGs on a semi-annual event. The combinations
of the WGs will be determined on the first MC meeting.

G. ECONOMIC DIMENSION

The following COST countries have actively participated in the preparation of the Action or otherwise
indicated their interest: BE, FR, DE, HU, IT, ES, CH, NL, GB. On the basis of national estimates, the
economic dimension of the activities to be carried out under the Action has been estimated at 22 Million € for
the total duration of the Action. This estimate is valid under the assumption that all the countries mentioned
above but no other countries will participate in the Action. Any departure from this will change the total cost
accordingly.

H. DISSEMINATION PLAN

H.1 Who?

These include all participants in the biotechnology/pharma sector such as government bodies, researchers,
consumers, biotechnology/big pharma companies, venture capital companies, and the academic research
establishments with pharmaceutical and life science activities. Efforts will be exerted to disseminate the
results in appropriate form to the general public.

H.2 What?

The results obtained in this Action will be disseminated through the routes described in Table 2.
Table 2. Dissemination methods of the COST Action

Type of dissemination Main target groups Quantity
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Website

Website/limited access
Newsletters

Working Group meetings
Presentations at scientific
conferences

Workshops (yearly)
Proceedings

Review article

Teaching

Book (final proceedings)
Interaction with other
networks

Manuals

H.3 How?

Public, industry, academics, policy
makers and stakeholders
Participants

Industry, academia, public
Participants

Academia

Participants, invited speakers, others
Public, industry, academics

Scientific community
Graduate students

Public, industry, academics
Network members

End-users, researchers

1

1 per WG
several
several

4
1 per workshop and
conference

1 per WG

1
various

various

An important tool in the dissemination of the results of the COST Action will be a Website platform. Both
information for the public, industry, academics and stakeholders will be made available on this Website, while
a restricted area will be generated with access for the participants of the Action only. Research results
generated within this Action will be published in international peer-reviewed journals and books. Similarly,
review articles will be published in cooperation with several Action participants as multi-author papers.
Presentations will be given at international scientific conferences. Participants of the STSM-programme will
be especially encouraged to present the outcome of the missions at conferences and workshops. On the one
hand European technological excellence will be promoted while on the other hand IPR aspects will be

considered.

This COST Action will also disseminate new strategies through teaching activities at universities. Participation
in the STSM programme will be offered to PhD students to promote transfer of knowledge.

The major communication tool between the participants of the Action will be the annual workshops and
Working Group meetings. Keynote speakers will be invited to the annual workshop. Also, special sessions
with industrial relevance will be organised. This is especially important to prepare implementation of new
processes and attract representatives of industry.

Interaction of the COST Action with other European and national networks and initiatives will be established
at the first MC meeting. This dissemination strategy will be continuously updated during the lifetime of the

Action.
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Part Il — Additional Information NOT PART OF THE MoU

Maximum 10 pages

General remark: The main purpose of the second part of the proposal is to facilitate the assessment of the
proposal and the nomination of National Representatives to the Management Committee (MC). This part will
not be element of the MoU. To some extent, however, the information contained in it may also be useful,
when the Action starts and a detailed work programme is being planned. Note that part A (List of Experts) is
mandatory as the information given here is important for the later nominations to the MC.

The structure of the Additional Information is not standardised and you are at liberty to structure it in any
logical way.

A. LIST OF EXPERTS

Expert 1.

Name: Prof. David AITKEN, Laboratoire de Synthese Organique et Méthodologie, Université Paris-Sud Xl
(FR)

david.aitken@u-psud.fr contacted: Yes possible MC: Yes

Telephone: +33 1 69 15 32 38

Laboratoire de Synthese Organique et Méthodologie ICMMO - Bat 420 - 3eme étage Université Paris-Sud Xl
15, rue Georges Clemenceau, 91405 Orsay cedex, France

Paris - FR

Expert 2.

Name: Dr. Steven BULL, Department of Chemistry, University of Bath (GB)
s.d.bull@bath.ac.uk contacted: Yes possible MC: Yes

Telephone: +44 1225 383551

Department of Chemistry, University of Bath Bath BA2 7AY, United Kingdom
Bath - GB

Expert 3.

Name: Prof. Norbert DE KIMPE, Ghent University, Department of Organic Chemistry (BE)
norbert.dekimpe@UGent.be contacted: Yes possible MC: Yes

Telephone: +32 92645951

Ghent University, Department of Organic Chemistry Faculty of Bioscience Engineering Coupure Links 653,
B-9000 Gent, Belgium

Gent - BE

Expert 4.

Name: Prof. George FLEET, University of Oxford, Department of Chemistry,Chemical Research Laboratory
(GB)

george.fleet@chem.ox.ac.uk contacted: Yes possible MC: Yes

Telephone: +44 1865 277386

University of Oxford, Department of Chemistry, Chemical Research Laboratory 12 Mansfield Road, Oxford,
OX1 3TA, United Kingdom

Oxford - GB
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Expert 5.

Name: Prof. Santos FUSTERO, Departamento de Quimica Orgéanica, Facultad de Farmacia, Universidad de
Valencia (ES)

santos.fustero@uv.es contacted: Yes possible MC: No

Valencia - ES

Expert 6.

Name: Prof. Ferenc FULOP, Institute of Pharmaceutical Chemistry, University of Szeged (HU)
fulop@pharm.u-szeged.hu contacted: Yes possible MC: Yes

Telephone: +36 62 545564

Institute of Pharmaceutical Chemistry University of Szeged 6720 Szeged, Edtvos u. 6. Hungary
Szeged - HU

Expert 7.

Name: Dr. Gilles GUICHARD, CNRS, Immunologie et Chimie Therapeutiques Institut de Biologie
Moleculaire et Cellulaire (IBMC) (FR)

G.Guichard@ibmc.u-strasbg.fr contacted: Yes possible MC: No

Strasbourg - FR

Expert 8.

Name: Prof. Hans-J6rg HOFMANN, University of Leipzig, Institute of Biochemistry (DE)
hofmann@rz-uni-leipzig.de contacted: No possible MC: No

Leipzig - DE

Expert 9.

Name: Dr. lvan HUC, Institut Européen de Chimie et Biologie (IECB) (FR)

i.huc@iech.u-bordeaux.fr contacted: Yes possible MC: Yes

Telephone: +33 540 00 22 19

Institut Européen de Chimie et Biologie (IECB) UMR CNRS 5248 - Chimie et Biologie des Membranes et
Nano-objets (CBMN) 2 rue Robert Escarpit 33607 Pessac Cedex FRANCE

Pessac - FR

Expert 10.

Name: Prof. Bert E. W. MEIJER, Eindhoven University of Technology, Chemical Engineering and Chemistry
Macromolecular and Organic Chemistry (NL)

e.w.meijer@tue.nl contacted: Yes possible MC: Yes

Telephone: +31 40 2473101

Eindhoven University of Technology, Chemical Engineering and Chemistry Macromolecular and Organic
Chemistry PO Box 513, Helix STO 4.36, 5600 MB Eindhoven, The Netherlands

Eindhoven - NL

Expert 11.

Name: Prof. Claudio Palomo NICOLAU, Departamento de Quimica Orgéanica |,Facultad de Quimica
Universidad del Pais Vasco (ES)

claudio.palomo@ehu.es contacted: Yes possible MC: Yes

Telephone: +34 943 018200

Departamento de Quimica Organica | Facultad de Quimica Universidad del Pais Vasco Paseo Manuel
Lardizabal, 3, (20018) San Sebastian. Spain

San Sebastian - ES

Expert 12.

Name: Prof. Rosa M. ORTUNO, Dept. de Quimica, Universitat Autonoma de Barcelona (ES)
rosa.ortuno@uab.es contacted: Yes possible MC: Yes
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Telephone: +34 93 581 1602
Dept. de Quimica Universitat Autonoma de Barcelona 08193 Bellaterra (Barcelona) Spain
Barcelona - ES

Expert 13.

Name: Prof. Andras PERCZEL, Institute of Chemistry, E6tvds Lorand University (HU)
perczel@para.chem.elte.hu contacted: Yes possible MC: Yes

Telephone: +36 1 209-0555 /1653

E6tvos Lorand University, Institute of Chemistry H-1518 Budapest 112, P.O. Box 32, Hungary
Budapest - HU

Expert 14.

Name: Prof. Oliver REISER, Universitat Regensburg, Institut fir Organische Chemie (DE)
oliver.reiser@chemie.uni-regensburg.de contacted: Yes possible MC: Yes

Telephone: +49 941 943 4631

Universitat Regensburg, Institut fir Organische Chemie Universitatsstr. 31, 93053 Regensburg Germany
Regensburg - DE

Expert 15.

Name: Prof. Norbert SEWALD, Universitat Bielefeld, Fakultat fir Chemie, Organische und Bioorganische
Chemie (DE)

norbert.sewald@uni-bielefeld.de contacted: Yes possible MC: Yes

Telephone: +49 521 106 2051

Universitat Bielefeld, Fakultat fur Chemie Organische und Bioorganische Chemie Postfach 10 01 31, 33501
Bielefeld

Bielefeld - DE

Expert 16.

Name: Prof. Claudia TOMASINI, Dipartimento di Chimica "G. Ciamician" Alma Mater Studiorum - Universita
di Bologna (IT)

claudia.tomasini@unibo.it contacted: Yes possible MC: Yes

Telephone: +39 0512099596

Dipartimento di Chimica "G. Ciamician™ Alma Mater Studiorum - Universita di Bologna Via Selmi 2, 40126
Bologna - Italy

Bologna - IT

Expert 17.

Name: Prof. Helma WENNEMERS, Department of Chemistry, University of Basel (CH)
Helma.Wennemers@unibas.ch contacted: Yes possible MC: Yes

Department of Chemistry, University of Basel St. Johanns Ring 19, CH-4056 Basel Switzerland
Basel - CH

Expert 18.
Name: Prof. Andrew WILSON, School of Chemistry, University of Leeds (GB)

A.J.Wilson@leeds.ac.uk contacted: No possible MC: No
Leeds - GB

B. ADDITIONAL INFORMATION
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PRELIMINARY WORK PROGRAMME

The Technical Annex covers the complexity of the work programme; specification of further details would
probably decrease the flexibility and extensibility of the Scientific Programme at the present stage.

RECENT PUBLICATIONS

Martinek, T. A.; Hetényi, A.; Fulop, L.; Mandity, I. M.; Toth, G. K.; Dékany, I.; Fulop, F.
Secondary structure-dependent self-assembly of beta-peptides into nano-sized fibrils and membranes
Angew. Chem. Int. Ed. 45, 2396-2400 (2006)

Martinek, T. A.; Mandity, I. M.; Ful6p, L.; Toth, G. K.; Vass, E.; Hollési, M.; Forro, E.; Fulop, F.
Effects of the Alternating Backbone Configuration on the Secondary Structure and Self-Assembly of
beta-Peptides

J. Am. Chem. Soc. 128, 13539-13544 (2006)

Fulop, F.; Martinek, T. A.; Toth, G. K.
Application of alicyclic beta-amino acids in peptide chemistry
Chem. Soc. Rev. 35, 323-334 (2006)

Gauzy, C.; Saby, B.; Pereira, E.; Faure, S.; Aitken, D. J.

The [2+2] Photocycloaddition of Uracil Derivatives with Ethylene as a General Route to cis-Cyclobutane
beta-Aminoacids

Synlett 1394-1398 (2006)

Fernandes, C.; Gauzy, C.; Yang, Y.; Roy, O.; Pereira, E.; Faure, S.; Aitken, D. J.

[2+2] Photocycloadditions with Chiral Uracil Derivatives: Access to all four Stereoisomers of
2 Aminocyclobutanecarboxylic Acid

Synthesis 2222-2232 (2007)

Roche, S. P.; Faure, S.; Aitken, D. J.
Total Synthesis of Cyclotheonamide C using a Tandem Backbone Extension-Coupling Methodology
Angew Chem. Int. Ed. in press (2008)

Kiss, L.; Mangelinckx, S.; Fulop, F.; De Kimpe, N.

Convenient synthesis of trans-beta-amino carboxylic esters with an azetidine skeleton via rearrangement of
beta,gamma-aziridino alpha-amino esters

Org. Lett. 9, 4399-4402 (2007)

Kiss, L.; Mangelinckx, S.; Sillanp&&, R.; Fulop, F.; De Kimpe, N.
An easy stereoselective access to beta,gamma-aziridino alpha-amino ester derivatives via Mannich reaction
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of benzophenone Imines of glycine esters with N-sulfonyl alpha-chloroaldimines
J. Org. Chem. 72, 7199-7206 (2007)

Mangelinckx, S.; De Kimpe, N.

Michael-induced ring closure to 2-azidocyclopropane-1,1-dicarboxylates and their staudinger reduction to
5-alkoxy-3-(alkoxycarbonyl)pyrrolidin-2-ones

Synlett 369-374 (2006)

Izquierdo, S.; Rua, F.; Sbai, A.; Parella, T.; Alvarez-Larena, A.: Branchadell, V.; Ortufio R. M.

(+)- and (-)-2-Aminocyclobutane-1-carboxylic Acids and Their Incorporation Into Highly Rigid beta-peptides:
Stereoselective Synthesis and a Structural Study

J. Org. Chem. 70, 7963-7971 (2005)

Izquierdo, S.; Kogan, M. J.; Parella, T.; Moglioni, A. G.; Branchadell, V.; Giralt, E.; Ortufio, R. M.
14-Helical folding in a cyclobutane containing beta-tetrapeptide.
J. Org. Chem. 69, 5093-5099 (2004)

Rua, F.; Boussert, S.; Parella, T.; Diez-Pérez, |.; Branchadell, V.; Giralt, E.; Ortufio, R. M.
Self-Assembly of a cyclobutane beta-tetrapeptide to form nano-sized structures.
Org. Lett. 9, 3643-3645 (2007)

Palomo, C.; Oiarbide, M.; Arceo, E.; Garcia, J. M.; Lopez, R.; Gonzalez, A.; Linden, A.

Lewis Acid Catalyzed Asymmetric Cycloadditions of Nitrones: beta-Hydroxi Enones as Efficient Reaction
Partners

Angew. Chem. Int. Ed. 44, 6187 -6190 (2005)

Palomo, C.; Aizpurua, J. M.; Balentova, E.; Azcune, |.; Santos, J. |.; Jimenez-Barbero, J.; Cafiada, J.;
Miranda, J. I.

Click Saccaride beta-lactam Hybrids for Lectin Inhibition

Org. Lett. 10, 2227-2230 (2008)

Gdmez-Bengoa, E.; Linden, A.; Lépez, R.; Mugica-Mendiola, I.; Oiarbide, M.; Palomo, C.

The Asymmetric Aza-Henry Reaction Under Phase Transfer Catalysis: an Experimental and Theoretical
study

J. Am. Chem. Soc. 130, 7955-7966 (2008)

Bernardi, F.; Garavelli, M.; Scatizzi, M.; Tomasini, C.; Trigari, T.; Crisma, M.; Formaggio, F.; Peggion, C.;
Toniolo, C.

Pseudopeptide Foldamers. The Homo-Oligomers of Pyroglutamic Acid

Chem. Eur. J. 8, 2516-2515 (2002)

Tomasini, C.; Luppi, G.; Monari, M.
Oxazolidin-2-ones-Containing Pseudopeptides that Fold into beta-Bend Ribbon Spirals
J. Am. Chem. Soc. 128, 2410-2420 (2006)
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Angelici, G.; Luppi, G.; Kaptein, B.; Broxterman, Q. B.; Hofmann, H.-J.; Tomasini C.

Synthesis and Secondary Structure of Alternate alpha,beta-Hybrid Peptides Containing Oxazolidin-2-one
Moieties

Eur. J. Org. Chem. 2713-2721 (2007)

Bao, C.; Kauffmann, B.; Gan, Q.; Srinivas, K.; Jiang, H.; Huc, I.

Converting sequences of aromatic amino acid monomers into functional three-dimensional structures:
Second-generation helical capsules

Angew. Chem. Int. Ed. 47, 4153-4156 (2008)

Gan, Q.; Bao, C.; Kauffmann, B.; Grelard, A.; Xiang, J. F.; Liu, S. H.; Huc, I.; Jiang, H.
Quadruple and double helices of 8-fluoroquinoline oligoamides
Angew. Chem. Int. Ed. 47, 1715-1718 (2008)

Development and biological assessment of fully water-soluble helical aromatic amide foldamers
Gillies, E. R.; Deiss, F.; Staedel, C.; Schmitter, J. M.; Huc, I.
Angew. Chem. Int. Ed. 46, 4081-4084 (2007)
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